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NUMERATION. 


fniti     - 

Tens  - 

Hundreds 

Thousands 

Tens  of  Thousands 

C.  <'(  Th'.iuiauiis 

Millians       - 

X.  of  Millions  1  2 


1  2 

1  2  3 

1,234 

12.345 

2  3,456 

3  4,507 
,678 


C.'  of  Millions      123;456,789 


PENCE. 
d.  s.  d. 
20  are  1  8 
24  ..  2  0 
30  ..  2  6 
35  ..  3  0 
40  -.  3  4 
48  ..  4  0 
50  ..  4  2 
60  ..  5  0 
70  ..  5   10 


CURRENT  MONET. 

4  Farthings  mike    -       1  Penny 
12  Pence-        •        -         I  Shillin; 
20  Shillings,  1  Pound  or  Sovereign 


96 
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20  are  1 

0 

30 

..   1 
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40 

..  2 
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50 

..  2 
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.,<^" 

.-  3 
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•'to 
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10 

80 

0 

90 

10 

lUO 

0 

no 

10 

120 

0 

130 

10 

140 

0 

150 

10 

100 

'  17(1 

-  8 

0 

LONG  NtK.isLTtE. 

3  biiley-corns  1  inch 


12  niches 
3  feet 

6  feet  

5  i- yards  

40  poles  

8  furlong 

3  miles  

09^  rniles  


1  fool  9 
1  yard  | 

1  iV.th.j 
1  pole.« 
1  fur.  I 
1  mile  i 
lleag.^ 
I  dcg.  i 


120  -.10    0  i   180 


MULTIPLICATION. 


1|  2|  3|  41  5|  61  7  I  8|  9|  10|  111  12 ' 
2  I  4  I  6  I  S  I  10  I  12  I  14  I  16  \_±S\  ^20  \_22  |  24j 
^|_6|_9M2  I  15  I  18  I  21  I  24  I  27  |  30  |  33  |  36, 
4  I    S|  12  1  16  I  20  I  24  I  2S  I  32  I    36  |    40  i    44  |    .jsV'oJc.  This  UHe  rr.sy 

— ' ■ ' ' 'r— jj:  he  applied  to  Diviiion 

I     ^^^Lviever«insit:  as  the 


J  MO  |_15  I  20  !  25  I  30  1  35  |  40  |_45  |_50_| 
6'  |J2^I  IS  I  24  I  30  1  36  I  42  |  4S  |  54  |  60  I 
7  I  14  I  21  \f^\  35  I  42  (49  |  56  |    63  |    70  I 


l|    722'sin43re2;  the  2-s 
I    S4  in  6  are  3,  &c, 


8  I  16  I  24  I  32  I  40  I  48  I  56  I  64  I    72  |    SO  |    8S  |    96 


9  I  IS  I  27  I  36  I  45  I  54  I  63  Ij2  |_S2_I    £0  i    S9  |JOS 
10  I  20  I  30  I  40  I  50  I  60  |  70  ]  .SO  j    90  I  100  |  1 10  |    120 


'J  I  22  I  -33  I  4^1  I  55  I 

12  I  24  I  36  I  4S  I  60  I  72  I  »4  | 


I  ^S  I    99  I  no  I   121  I  132 


I  103  I  120  I  132  I  144 


JTalUcs  of  2J!Fcfsi)t.s  an"Q  i-HcHsuvr? 


OF  A  POUND.  OR 
SOVEREIGN. 


S.  d.         £. 
10  Oarel  half 


!  OF  A  TON. 

\Cwt.         T. 
,10  are  I  half 


1  third 
1  fourth 
1  fifth 
1  sixth 
1  eighth 
1  tenth 
1  twelfth 
1  fifteenth  l 


]  fourth 
1  fifth 
I  ei/hth 
1  tenth 
1  twentieth 


APOTn  ;•■■•' ill  ;:s'. 

20  gr.  msKe  1  scruple 

3  scr 1  dram 

8  dr 1  ounce 

12  07 1  pound 


OF  A  HUNDREP. 
gr.  lb.         dot 
2    0  are  1  h^lf 
0    is    1  .'ourth 


'  lb.    make 
2  cloves 

I  2  stones... 

I  6^  tods    ... 

I  2  weys    

12  sacks    


I  ciove 
1  stone 
1  tod 
]  wey 
1  sack 
1  la.st 


LAND  MEASURE. 

9  feet  make  1  yard 

304  yds 1  pole 

40poies 1  rood 

4  roods 1  acre 


CLOTH  MEASURE.        | 

2^  inch,  make  1  nail    | 

4  nails     1  quar.  | 

3qrs        1  Fl.eli| 

4  qrs 1  yard    I 

5  qrs lEn.elli 

6  qrs iFr.  eV^ 


60  sec.  ... 
60  min.  --- 
24 hours  ... 

7  dsys   ... 

4  7veeks  .. 


1  minntci 
1  hour 
Iday 
1  week 
1  month 


DRY  MKA: 

2  gall,  make 
4  pecks 
4  bushels  .. 
8  bushels  .. 
4  quarters  . 
10  quarters  . 


;t.iie.  I 
1  peck  i 
I  bushe!  I 
1  sack  I 
Iquarteil 
1  chald.  i 
1  last      I 


SCi.W  MEASURE.  I 

IT2S  inches  1  solid  foot  j 
27  feet  ..  1  yard         I 


AI.E  ANr.  r.KEH. 

Isixteenth  0  16  are  :  spventhi2  pints  make  I  quart 
is  Itwent'th  0  14    .,    1  eighth    I4  quarts   ...  1  erallon 

9  gallons  ...  I  firkin  \2  fQ.Yier  of  le'adri 


i  Ti;oT. 

24  gr.  make  1  dwt. 


20  dwt. 
12  oz. 


1  oz. 
lib. 


I2  barrel 

2  barrels  .. 

3  barrels  .. 


OF  A  SHILLING. 
d.  s. 

6   are   1  half 

4  1  third 

3 1  fourth 

2 1  sixth     I 

li^  is    1  eighth   |      avoirdupois. 

1 1  twelfth  j6  dr.  make  loz. 

116  oz 1  lb. 

OFAPENNT.      !i4ib 1  stone;42  gallons 


12  firkins    ...  1  kild, 
|2.ki!derknis    1  barrel 


1  hhd. 
1  punc. 
1  butt 


COAL  MEASURE.         £ 

3  bushels  .  1  sack        | 
16  bushels  .  1  chaldron?' 

customary  f 

WEIGHT  OF  GOODS.       g 

7A.S 

A  firkin  of  butter  is  5r-i' 

A  firkin  of  soap 64^ 

A  barrel  of  pot  asheL-2003 
A  barrel  of  ancho.  30J 
A  barrel  of  soap  ..  25t-:| 
A  barrel  of  butter  .  224? 
i 


forth.         d.  I28  lb. 

2    are    1  half      I  4  qr. 
1     is      1  fourth  :20cwt 


...  Iqr. 

...  1  cwt. 

...  1  ton. 


cwt.  2  qrs.  or  ..  218>^ 
A  barrel  of  candles  12i-^ 
A  stone  of  iron  or         * 

shot 1;.: 

A  gallon  of  train  oil  7-  j 

j  WINE.  jA  fagot  of  steel  ..  12;;.: 

1  2  pints  make  1  quart  A  stone  of  glass  ..      5^ 

4  quarts  ...  1  gal.     .A.  seam  of  glass  24       I 

10  2-aUons  ..   lank.  I     stone,  or 1203  j 

ItierceAroll  of  parchment,      g 
63  a-allons  . .  1  hhd.  !    5  dozen  skins  E 

2  hhds.    ...  1  pipe    .\  barr«]  of  figs  from 
2  pipes.    ...  1  r-in    I    nearly  96  to 
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THE  AUTHOR'S  PREFACE. 


The  public  will,  no  doubt,  be  snqmsed  to  find  there  is  another  at 
tempt  nmde  to  publish  u  book  of  AlilTlIMETIC,  when  there  are  suci, 
numbers  already  extant  on  the  same  subject,  and  several  of  them  th;;' 
have  so  lately  niade  their  aj)pearHiice  in  the  world;  but  I  flatter  myseli 
that  the  following  leasous,  which  induced  me  to  compile  it,  the  method 
and  the  conciseness  of  the  Rules,  which  are  laid  down  in  so  plain  and 
familiar  a  mamicr,  wiU  have  some  weight  towards  its  having  a  favour- 
able reception. 

Having  some  time  ago  drawn  up  a  set  of  Rules  and  proper  Questions, 
with  theii-  Answers  annexed,  for  the  use  of  my  own  school,  and  divided 
them  into  several  books,  as  well  for  more  ease  to  myself  as  the  readier 
improvement  of  my  scholars,  I  found  them,  by  experience,  of  infinite 
use ;  for  when  a  master  takes  upon  him  that  laborious  (though  uime- 
cessar)')  method  of  writing  (jut  the  Rules  and  Questions  in  the  children's 
books,  he  must  either  be  toiling  mid  slaving  himself,  after  the  fatigue  of 
the  school  is  over,  to  get  ready  the  books  for  the  next  day,  or  else  must 
lose  that  time  wldch  would  Ije  much  better  spent  in  instructing  and 
opening  the  minds  of  his  pupils.  There  was,  however,  still  an  incon- 
venience which  prevented  them  from  givuig  me  the  satisfaction  I  at  first 
expected ;  that  is,  where  there  ai^e  several  boys  in  a  class,  some  one  ov 
other  must  wait  till  the  boy  who  first  lias  the  book  finishes  the  writing 
of  those  rules  or  questions  he  wants,  wliich  detains  the  others  from 
making  that  progress  they  otherwiiie  might,  had  they  a  proper  book  of 
Rules  and  Examples  for  each  boy ;  to  remedy  wliich  I  was  prompted 
to  compile  one,  iu  order  to  have  it  printed,  which  might  not  only  be  of 
use  iu  my  own  school,  but  iu  other  schools,  where  the  instructers  wish 
their  scholars  to  make  a  quick  progi-ess.  It  wiU  also  be  of  great  use 
to  such  persons  as  have  acquired  some  knowledge. of  numbers  at  school, 
to  make  them  the  more  [perfect;  likewise,  to  such  as  have  completed 
themselves  tlierem,  it  will  prove,  after  an  impartial  perusal,  on  account 
of  its  great  variety  and  brevity,  a  most  agreeable  and  entertaining  Ex- 
ercise Book.  I  shall  not  presume  to  say  anything  more  in  favour  of  this 
work,  but  beg  leave  to  i-efer  the  unprejudiced  reader  to  the  remark  of  a 
certain  Author,*  concerning  compositions  of  this  nature.  His  words 
are  as  follow  : — 

''  And  now,  after  all,  it  is  possible  that  some,  w^ho  like  best  to  tread 
the  old  beaten  path,  and  to  Un\  at  their  business  when  they  may  do  it 
with  pleasure,  may  start  an  objection  against  the  use  of  this  well-in- 
tended Assistant  because  the  course  of  Aritlimetic  is  always  the  same ; 
and  therefore  say  that  some  boys,  lazily  inclined,  when  they  see  another 
at  work  upon  the  same  question,  will  be  a,pt  to  make  hia  operation  pass 


DilwortJi, 
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:  T  their  own.  Bat  these  little  forireries  are  soon  detected  by  the  dili- 
i^ence  of  the  Tutor;  therefore,  ?i3  ditfereut  queslious  to  diflerent  boys 
do  not  in  the  least  promote  their  improvenient,  so  neither  do  the  same 
'iuestions  impede  it.  Neither  is  if  in  the  power  of  any  master,  (hi  the 
-ourse  of  his  business,)  how  full  of  spiiits  soever  he  may  be,  to  frame 
new  examples  at  pleasure  in  any  Rnlo  ;  but  the  same  question  will  fre- 
quently occur  ui  the  same  Rule,  not\vithstanding  liis  greatest  care  and 
f-kill  to  the  contrary. 

"It  ma}'  also  ])e  farther  objected,  that  to  teach  by  a  printed  book  is 
an  argument  of  ignorance  and  hicapacity.  which  is  no  less  triflmg  than 
the  former.  He,  indeed,  (if  such  a  one  there  be,)  v>-ho  is  <\fi-aid  his 
^cholai'S  will  iniTU'ove  too  fast,  Avill  undoubtedly  decry  this  method,  but 
ihat  master's  ignorance  can  never  be  brought  in  quesriou  who  can  begin 
cuid  end  it  readily ;  :ind,  most  certainly,  that  scholar's  non-improvement 
can  be  as  little  questioned  who  makes  a  much  greater  progress  by  this 
than  by  the  common  method." 

To  enter  into  a  long  detail  of  every  Rule  would  tire  the  reader,  and 
swell  the  jrieface  to  an  unusual  length;  I  shall,  therefore,  only  give  a 
iieneral  idea  of  the  method  of  prcceediui^',  and  leave  the  rest  to  speak 
ibr  itself,  v.'hich,  I  hope,  the  reader  will  find  to  answer  the  title,  and  the 
v^commendation  givcu  it.  As  to  the  Rules,  they  follow  iu  the  same 
manner  as  the  table  of  contents  t-pecifies,  and  in  much  the  same  order 
fir,  they  are  generally  taught  in  schools.  I  have  gone  through  the  four 
fundamental  Rules  in  Integers  first,  before  those  of  several  denomina- 
liuns,  in  order  that,  they  being  well  understood,  the  latter  wiU.  be  per- 
i" jrmed  with  nmch  more  ease  and  despatch,  according  to  the  lules  shown, 
than  by  the  customary  inethod  of  dotting.  In  Multiplication  I  have 
shown  both  the  beautj"^  and  use  of  that  excellent  Rule  in  resolvhig  most 
Questions  that  occur  in  merchandising,  and  have  prefixed  to  Reduction 
several  Bills  of  Parcels,  which  are  applica^>le  to  real  business.  In  work- 
ing Interest  by  Decimals  I  have  added  tallies  to  the  Rules,  for  the  more 
ready  calcTilatiug  of  Annuities,  &c.,  and  have  not  only  shown  the  use, 
but  the  method  of  making  them ;  lil^iewise  a  Table  calculated  for  find- 
ing the  Interest  of  Money  for  any  number  of  days,  at  any  rate  per  cent., 
L*y  Multiplication  and  Addition  only,  which  may  also  be  applied  to  the 
culcidation  of  Incomes,  Salaries,  or  Wages,  for  any  number  of  days  ;  find 
I  may  venture  to  say,  I  have  gone  tlu-ough  the  whole  with  so  much 
plainness  and  perspicuits",  that  there  is  none  better  extant. 

I  have  nothing  fartiier  to  h-.  Ui  but  a  return  of  my  sincere  thanks  to  aU 
those  gentlemen,  schoolmasters,  and  others,  whose  kind  approbation 
:ind  encouragement  have  now  established  the  use  of  this  book  in  almost 
over}'  school  of  eminence  throughout  the  kingdom,  but  I  think  my  grati- 
i  iide  more  especially  due  to  those  who  have  favoured  me  with  their  re- 
marks;  though  I  must  still  beg  of  every  candid  and  judicious  reader, 
that  if  he  should,  by  chimce,  lind  a  transposition  of  a  letter,  or  a  false 
ligure,  to  excuse  it ;  for,  notwithstanding  there  has  been  great  care  taken 
in  correcting,  yet  en-ors  of  the  press  will  inevitably  creep  hi,  and  some 
may  also  have  slipped  my  observation  ;  in  cither  of  which  cases  the  ad- 
monition  of  a  good-:iatured  render  v/ill  be  yery  acceptable  to  his 
Much  obliged  and  most  obedient  Iwmble  sei-vant, 

F.  WALKINGAME. 
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EXPLANATION  OF 

ARITHMETICAL  SIGNS  OR  CHARACTERS. 

+  is  the  sign  of  Addition  ;  and  is  called  jjlu^,  or  7nore. 
—  is  called  minus,  or  less,  and  denotes  Subtraction. 

X    into,  and  denotes  Multiplication. 

-^  by,  and  denotes  Division. 

=  is  the  sign  of  Equality. 
:      :  :   are  the  sisrns  of  Proportion. 
V  is  the  Radical  Shni,  or  sign  of  Evolution. 
(/"J  denotes  the  difference  between  two  quantities  when  it  is 
uncertain  which  is  the  greater. 

illustrations. 
6-r3=9  signifies  6  plus  .3  eqval  9  :  that  is,  6  added  to  3  equal  9. 
7 — 4=3  signifies  7  minus  4  equal  3  :  that  is,  4  taken  from  7 

leaves  3. 
4X3=12  is  read  4  into  3  equal  12  :  that  is,  4  multiplied  by  3 

equal  12. 
12-f-4=3  is  read  12  ^y  4  equal  3.     But  Division  is  more  con- 
veniently expressed  in  the  form  of  a  Fraction  :   thus, 
y  =3  ;  twelve  divided  hy  four  equal  three. 
As  2  :  4  :  :  8  :  16  ;   As  2  are  to  A,  so  are  8  to  16. 

1/16=4  ;  the  Square  Root  of  16  equal  4. 
3-/64=4  ;  the  Cube  Root  of  64  equal  4. 

A  vi7iculum  connects  two  or  more  terins  which  are  to  be  con- 
sidered as  forming  one  term  or  quantity.  It  is  signified  by  a 
line  drawn  over  them  ;  or  by  parentheses  including  them. 

A  point  is  ol'ten  used  instead  of  the  cross  to  denote  Multi- 
plication;  and  in  Algebraical  Theorems,  &c.,  the  multiplica- 
tion of  the  quantities  denoted  by  different  letters  is  under- 
stood by  placing  the  letters  together  without  any  sign  between 
them.  Thus  2  .  5+7,  denotes  that  5  and  7  are  to  be  added, 
and  the  sum  (12)  to  be  multiplied  by  2.  Also,  {ab-\~c).  [n — 1) 
denotes  that  a  and  b  are  to  be  multiplied,  c  added  to  the  pro- 
duct, and  the  whole  to  be  multiplied  by  one  less  than  the  num- 
ber or  quantity  represented  by  ji. 

The  common  sizes  of  Books  are  marked 
Folio,                of  which     2  leaves  make  a  sheet,       fTo. 

Quarto,  4  4to. 

Octavo,  8   8vo. 

Duodecimo,       12   r2mo. 

Octodecimo,      18   18mo. 
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BEING    A    COMPENDIUM    OF 


PRACTICAL  ARITHMETIC. 


Integers,  or  Whole  Numbers. 

...wiTHMETic  is  the  science  of  numbers  ;  or  the  art  of  numeri- 
cal computation.  A  ichole  number  is  a  unit,  or  a  collection  of 
units. 

Numbers  are  expressed  by  ten  written  characters  calle  i 
figures,  or  digits  :  viz.  1,  2,  3,  4,  5,  6,  7,  8,  9,  which  ar. 
significant  figures,  all  declaring  their  own  values  by  the  names  ; 
and  the  cipher,  or  naught  (0)  an  insignijicant  figure,  indicating 
no  value  when  it  stands  alone. 

NUMERATION    AND    NOTATION. 

A  figure  standing  alone,  or  the  jirst  on  the  right  of  others, 
denotes  only  its  simple  value,  as  so  many  units,  or  ones ;  the 
second  is  so  many  tens ;  the  third,  so  many  hundreds,  &c.,  in- 
creasing continually  towards  the  left  in  a  tenfold  proportion. 

Numeration  is  the  art  of  reading  numbers  expressed  in  fig 
ures  ;  and  Notation,  the  art  of  expressing  numbers  by  jigwa 

THE  TABLE. 


f-7= 


|S       gS^       5i^       c5|       s5  3 

S      ffiHH       =c^'i      EHH      ffiHD 
3:578.   6. 9  5:273.   841 


Millions'  period.       Units'  period. 
This  Table  might  be  infinitely  •xtended 

A  2 
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Note.  To  read  avy  Number.  Di\-ide  it  into  periods  of  six  ficnirea 
each,  begiuuiug  at  llie  v\i:hi  hand;  and  each  period  into  scmi-pcrioda 
with  a  different  mai-l-,  for  the  Bake  of  distinction.  The  first  on  the 
right  hand  is  the  Vnits'  period,  the  second  the  Millions'  period,  &c.  Be- 
ginning at  the  left,  observe  th;it  the  three  figures  of  every  complete  semi- 
period  must  be  reckoned  as  so  many  hiutdreds,  te)is,  and  iinits;  join- 
ing the  word  thousands  when  j'ou  come  to  the  middle  of  the  period,  and 
the  proper  name  of  the  pejiod-  at  the  end  of  it. 

2.  To  express  any  given  N^tmher  in  Figures.  Begin  at  the  left,  and. 
write  the  fignires  which  denote  (as  so  many  hundreds,  tens,  and  nnits,) 
die  number  in  that  semi-period ;  and  proceed  thus  with  each  successive 
:;emi-period,  till  the  whole  is  completed :  placing  a  separating  comma 
In  the  middle  of  each  peiiod,  or  immediately  after  the  thousands,  and  a 
semicolon  between  the  pei-iods.  But  obser-.e,  that  though  every  semi- 
[>eriod  but  the  first  on  the  left  must  have  its  complete  number  of  three  fig- 
ures, that  may  be  incomplete,  and  consist  of  only  one  or  two  figures:  also, 
-.vhere  significant  figures  are  not  required  in  any  jiart  of  a  number,  no 
semi-period  must  be  omitted,  but  the  places  nmst  be  filled  up  with 
ciphers. 

Example.  "Write  in  figures,  seventy  thousand  four  hundi-ed  billions, 
i  .vo  hunch'ed.  and  ten  thousand  iiiillious,  laid  ninely-six. 

First,  write  70  (seventy)  with  a  comma,  these  being  thousands  ;  then 
iOO  (four  hundred)  v.  itli  a  semicolon,  denoting  the  end  of  the  period , 
aext,  vvrite  '210  (two  huiulred  luid  ten)  and,  because  they  are  thousands, 
i^Hit  a  comma  after  them,  and  then  000  (three  ciphers,  there  being  no 
more  millions)  followed  by  a  semicolon,  to  denote  the  completion  of 
iiic  period;  ag;un,  put  000  (tl^ee  more  ciphers,  denoting  the  absence 
-f  thousands)  with  a  conuira  after  them,  cuid  then  096,  (ninety-six,) 
v/liich  will  complete  the  number :   thus,  70,400  ;  210,000  ;  000,096'. 

EXERCISES   IN    NUMERATION   AND   NOTATION. 


Read,  or  write  in  words  the  following  nwnhers. 


^(1)   3 

(13) 

721 

(25)  500050005 

(2)  30 

(14) 

906 

(26)  1010100 

(3)  33 

(15) 

4294 

(27)  llllOlOl 

(4)  300 

(IG) 

94294 

(28)  499994949 

(5)  303 

(17) 

294294 

(29)  3584600987 

(6)  330 

(18) 

3703 

(30)  581610070840 

(7)  333 

(19) 

703703 

(31)  5846100708400 

(8)  127 

(20) 

311311 

(32)  37613590200116 

(9)  172 

(21) 

113113 

(33)  5008000400000 

no)  217 

(2-^) 

131131131 

(34)  ijO  1008000 180070 

(11)  271 

(23) 

7088077S0 

(35)  37000000000075048 

(12)  712 

(24) 

807078087 

*The  fig 

nires  in  i^ai-enthcses 

refer  to  the  Editor's  Key  to  th 

..ork. 

ASSISTANT.]  NUMERATION.  11 

Express  in  Jigures  the  fullowing  numhcrs. 

(1)  Nine;  ninety;  ninety-nine;  nine  hundred;  nine  hun- 
dred and  nine  ;  nine  liundred  and  ninety  ;  nine  hundred  and 
ninety-nine. 

(2)  One  hundred  and  eight ;  one  hundred  and  eighty ; 
eight  hundred  and  one  ;  eight  hundred  and  ten  ;  one  hundred 
and  sixteen ;  one  hundred  and  sixty-one  ;  six  hundred  and 
eleven. 

(3)  One  hundred  and  twenty-three  ;  one  hundred  and  thirty- 
two  ;  two  hundred  and  thirteen  ;  two  hundred  and  thirty-one ' 
three  hundred  and  twelve  ;  three  hundred  and  twenty-one. 

(4)  Two  thousand  five  hundred  and  seventy-two. 

(5)  Seventy-two  thousand  five  hundred  and  seventv-two. 

(6)  Five  hundred  and  seventy-two  thousand  five  hundred 
and  seventy-two. 

(7)  Ten  thousand  nine  hundred  and  ten. 

(8)  Nine  hundred  and  ten  thousand  nine  hundred  and  ten. 

(9)  One  hundred  and  nine  thousand  nine  hundred  and  one. 

(10)  One  hundred  and  ninety  thousand  and  ninety-one. 

(11)  Nine  hundred  and  one  thousand  and  nineteen. 

(12)  One  hundred  and  fourteen  millions,  one  hundred  and 
forty-one  thousand  four  hundred  and  eleven. 

(13)  Four  hundred  and  six  millions,  six  hundred  and  four 
thousand  four  hundred  and  sixty. 

(14)  Six  hundred  and  forty  millions,  forty-six  thousand  and 
sixty-four. 

(15)  Seven  millions,  seventy  thousand  seven  hundred. 

(16)  Seven  hundred  millions,  seven  thousand  and  seventy. 

(17)  Ten  millions,  one  thousand  one  hundred. 

(18)  One  hundred  and  one  millions,  eleven  thousand  one 
hundred  and  ten. 

(19)  Twelve  billions,  seventeen  thousand  and  nine  millions, 
and  eighty-nine. 

(20)  Seven  thousand  five  hundred  and  four  trillions,  sixty 
thousand  millions,  eight  hundred  thousand. 

Roman  Numerals. 


I 

1 

One. 

VI 

6 

Six. 

XI 

11 

Eleven. 

II 

o 

Two. 

VII 

7 

Seven. 

xri 

12 

Twelve. 

III 

3 

Three. 

VIII 

8 

Eight. 

Xlfl 

13 

Thirteen. 

IV 

4 

Four. 

IX 

9 

Nine. 

XIV 

14 

Fourteen 

V 

5 

Five. 

X 

10 

Ten. 

XV 

15 

Fifteen. 
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XVI 

16 

Sixteen. 

CC 

200 

Two  hundred. 

XVII 

17 

Seventeen. 

ccc 

300 

Three  hundied. 

XVIII 

18 

Eighteen. 

cccc 

400 

Four  hundred. 

XIX 

19 

Nineteen. 

D 

500 

Five  hundred. 

XX 

20 

Twenty. 

DC 

600 

Six  hundred. 

XXX 

30 

Thii-ty. 

DCC 

700 

Seven  hundi'ed. 

XL 

40 

Forty. 

DCCC 

800 

Eight  hundred. 

L 

50 

Fifty. 

DCCCC  900 

Nine  hundred. 

LX 

60 

Sixty. 

M 

1000 

One  thousand. 

LXX 

70 

Seventy. 

MDCCCXXX 

1830  One  thousand 

LXXX 

80 

Eight>\ 

eight  hundi-ed  and 

XC 

90 

Ninety. 

thii-ty. 

c 

100 

One  hundred. 

Note.  A  less  numerical  letter  standing  before  a  greater,  must  be  ta- 
ken from  it,  as  I  before  V  or  X,  and  X  befjre  L  or  C,  &c.,  thus,  IV. 
Four;  IX.  Nine;  XL.  Forty;  XC.  Ninety,  &x:.  And  a  less  numerical 
letter  standing  after  a  greater,  is  to  be  added  to  it,  thus,  VI.  Six;  XI. 
Eleven ;  LX.  Sixty  ;  CX.  One  Hundred  and  Ten. 


All  operations  in  Arithmetic  are  comprised  under  four 
elementary  or  fundamental  Rules:  viz.,  Addition,  Subtraction, 
Multiplication,  and  Division. 

ADDII'ION 
Teaches  to  find  the  S7im  of  several  numbers. 

Rule.  Place  the  numbers  one  under  another,  so  that  units  may  stand 
under  uuits,  tens  under  tens,  &.c. ;  add  the  units,  set  domi  the  units  in 
their  sum,  and  carry  tlie  te7is  as  so  many  ones  to  the  next  row;  pro- 
ceed thus  to  the  last  row,  under  which  set  down  the  whole  amount. 

Proof.  Begin  at  the  top  and  add  the  figiires  downwards:  tf  the  sum 
is  found  the  same  as  before,  it  is  presumed  to  be  right. 


^(1) 


275 
110 
473 
354 
271 
352 


(2) 


1234 
7098 
3314 
6732 
2546 
6709 


(3) 


75245 
37502 
91474 
32145 
47258 
21476 


(4) 


271048 
325476 
107584 
625608 
754087 
279736 


*  Say  2  and  1  are  3,  and  4  are  7.  and  3  are  10,  and  5  are  15,  set  down 
5  and  carry  1 ;  1  and  5  are  6,  and  7  are  13.  and  5  are  18,  and  7  are  25, 
and  one  are  26,  and  7  are  33.  set  down  3  and  carry  3  ;  3  and  3  ai'e  6,  and 
2  ai-e  8,  and  3  are  ]  I.  and  4  ;n-e  15,  and  J  are  16.  and  2  are  18,  set  down 
18  :  so  the  sum  is  1835. 

After  practising  a  few  examples,  it  will  be  better  for  the  learaer  to 
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(5)  590046 

(6) 

370416 

(7) 

781943 

73921 

2890 

56820 

400080 

60872 

1693748 

4987 

998 

300486 

19874 

47523 

920437500 

201486 

9836 

78632109 

9883 

26627 

9408175 

16 


(8)  What  is  the  sum  of  43,  401,  9747,  3464,  2263,  314, 
974? 

(9)  Add  246034,  298765,  47321,  58653,  64218,  5376, 
9821,  and  640  together. 

(10)  If  A  has  £56.  B  jE:104.  C  jC274.  D  jei390.  E  jC7003. 
F  ^1500.  and  G  jC998. ;  how  much  is  the  whole  amount  of 
their  money  ? 

(11)  How  many  days  are  in  the  twelve  calendar  months? 

(12)  Add  87929,  135594,  7964,  3621, 27123,  8345,  35921, 
2374,  64223,  42354,  3560,  and  152165  together. 

(13)  Add  6228,  27305,  7856,  287,  7664,  100,  1423,  25258, 
528,  3135,  and  838. 

(14)  How  many  days  are  there  in  the  first  six  months  of 
the  year  ;  how  many  in  the  last  six  ;  and  how  many  in  the 
whole  ? 

(15)  In  the  year  1832,  how  many  days  from  the  Epiphany 
or  Twelfth-day  (Jan.  6th)  to  the  last  day  of  July  ? 

(16)  In  the  common  year  how  many  days  from  each  Quar- 
ter-day to  the  next  ?  That  is,  from  Lady-day  to  Midsummer-day, 
from  thence  to  Michaelmas-day,  from  thence  to  Christmas- 
day,  and  from  Christmas-day  to  the  ensuing  Lady-day  ? 

(17)  When  will  the  lease  of  a  farm  expire,  which  was 
gi'anteJ  in  the  year  1799,  for  ninety-nine  years? 

(18)  A  person  deceased  left  his  widow  in  possession  of 
£2500.  His  eldest  son  inherited  property  of  the  value  of 
JC11340.  To  his  two  other  sons  he  bequeathed  a  thousand 
pounds  each  more  than  to  his  daughter  ;  whose  portion  ex- 
ceeded the  property  left  to  her  mother  by  jC500.  A  nephew 
and  a  niece  had  legacies  of  jC525.  each  ;  a  public  charity 
jC105.  ;  and   his   four  servants  the  same   sum  to  be  divided 


add  the  figures  without  naminsr  them.  Thus,  in  adding  the  first  col- 
umn of  the  above  example,  say  2,  3,  7,  10,  1-5;  set  down  5  and  caiiy 
1,  &c. 

Thia  method  will  tend  both  to  quickness  and  precision. 
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amongst  them.     What  was  the  aggregate  amount  of  his  pro- 
perty ? 

(19)  Tell  the  na7ne  and  signification  of  the  sign  put  between 
the  lollowiug  numbers  :  and  find  what  they  are  equal  to,  as 
the  sign  requires. 

1724+649+17+5400+12+999. 

(20)  Required  the  sum  of  forty-nine  thousand  and  sixteen; 
four  thousand  eight  hundred  and  I'orty  ;  eight  millions,  seven 
hundred  and  seven  thousand  one  hundred ;  nine  hundred 
and  ninety-nine  ;   and  eleven  thousand  one  hundred  and  ten. 

(21)  When  will  a  person,  born  in  1819,  attain  the  age  of  45  ? 

(22)  Henry  came  of  age  13  years  before  the  birth  of  his 
cousin  James.    How  old  will  Henry  be  when  James  is  of  age  1 

(23)  Homer,  the  celebrated  Greek  poet,  is  supposed  to  have 
flourished  907  years  previous  to  the  commencement  of  the 
Christian  era.  Admitting  this  to  be  fact,  how  many  years  was 
it  from  Homer's  time  to  the  close  of  the  18th  century;  and 
how  long  to  A.  D.  1827? 


SUBTRACTION 

Teaches  to  take  a  less  number  from  a  greater,  to  find  the  re- 
mainder or  Difference. 

The  numl)er  to  be  subtracted  is  the  Sultrahend,  and  the 
other  is  called  the  Minuend. 

Rule.  Having  placed  the  ksubtraheiid  under  the  Minuend,  (in  the  same 
order  as  in  Addition,)  begin  at  the  nnits,  and  subtract  each  figixre  froin 
that  above  it,  setting  down  the  remai'ider  nnderneatli.  But  when  the 
lower  figure  is  the  greater,  borrow  ten;  which  add  to  the  upper,  and 
then  sul)tract:  set  dawu  the  ri'ia.iinJer,  and  cany  one  to  the  next  figure 
of  the  Subtruliend  tor  the  ten  tliat  was  borrowed. 

Proof.  Add  the  Difference  to  the  Subtrahend,  and  their  sum  will  be 
the  Minuend. 


(1)  From  2714754 
Take  1542725 


(4) 


27150S300 
72811699 


(2) 
(3) 


42087296 
34096187 


(5)  375021599 
278104609 


(7)  1000000000 

987654321 

(8)  2746981340 
1095681539 


45270509   (6)  400087635   (9)   666740825 


32761684  1 


9184267 


109348172 
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(10)  From  123456789  Bubtract  98705432. 

(11)  From  31147080975  subtract  707380799. 

(12)  Subtract  641870035  from  1630054154. 

(13)  K(>quired  the  difference  bVtueen  240914  and  24C91 . 

(14)  How  much  does  twenty-live  thousand  and  four  exceed 
sixteen  thousand  three  hundred  and  ninety  ? 

(15)  If  eighty-four  thousand  and  forty-eight  be  deducted 
from  hall"  a  million,  what  will  reuiain  1 

(16)  The  annual  income  of  Mr.  Lemmington,  senior,  is 
twelve  thousand  live  hundred  and  sixty  pounds.  Mr.  Lem- 
mington,  junior,  has  an  income  of  seven  thousand  eight  hun- 
dred and  eighteen  pounds  per  annum.  How  much  is  the  son's 
income  less  than  his  father's  1 

(17)  George  the  Fourth,  at  his  accession  to  the  throne,  in 
1820,  was  in  the  58th  year  of  his  age.  In  what  year  was  he 
born,  and  how  long  had  he  reigned  on  the  29th  of  January, 
1829,  the  anniversary  of  his  accession  ? 

(18)  The  sum  of  two  numbers  is  36570,  aiid  one  of  them 
is  twenty  thousand  and  twelve  :   what  is  the  other  ? 

(3  9)  Thomas  has  115  marbles  in  two  batjs.  In  the  green 
bag  there  are  68  :   how  many  are  there  in  the  other  ? 

(20)  Two  brothers  who  were  sailors  in  Admiral  Lord 
Nelson's  fleet,  were  born,  the  elder  in  1767,  and  the  young- 
er in  1775.  What  was  the  difference  of  their  ages,  and 
how  old  was  each  when  ihev  fought  in  the  battle  of  Trafalgar, 
ifl  1  SOb  ? 

(21)  Henry  Jenkins  died  in  1670,  at  the  age  of  169.  How 
long  prior  to  his  death  was  the  discovery  of  the  continent  of 
America  by  Columbus,  in  1498  ? — Also,  how  many  years  have 
elapsed  from  his  birth  to  1827  ? 


Example.     From  32906547  siihtract  82104G8. 
32906547   Minuend.  ^ay  8  from  7  I  cannot:  borrow  10,  and  7  are 

8210468  Subtrahend.  17,  8  fi-om  17,  9  i-eniain;  set  down  9  and  caiTy 
24696079  Difference.  ^- — ^  '"^^  ^  ^^'^  ~'  ^  ^^J™  ^  I  cannot;  borrow 
Inoof-  «-r  1.  c  '  ^^'  ^"*^  '^  '^'^  14,  7  from  14,  7  ;  set  down  7  and 
^~_:z!i:l5.  1  root.  ^^^^,^  J  _j  ^^  4  ^,,^  ^    5  fj.^j^^  ^^  nothing  ;  set 

doNvn  (0)  naught. — 0  from  6,  6;  set  down  6. — 1  from  0  I  cannot;  but 
1  from  10,  9 ;  set  down  9  and  caiTy  1.  Troceed  in  like  manner  to  the 
end. 

Wlien  the  pupil  is  initiated  in  the  p;-actice  by  working  an  example  or 
two,  he  may  simplify  the  work  by  omitting  to  express  some  of  the  par- 
ticulars. Thus,  in  the  preceding  example,  it  will  be  auffirieiit  merely 
to  say,  8  from  17,  9 ;  set  down  9"and  caiTy  1 ;  1  and  6  are  7,  7  from  14, 
7  ;  set  down  7  and  carry  1,  &c. 
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(22)  Borrowed  at  various  times,  JC644.,  jC957.,  jC90., 
JC1378.,  and  jC1293.  ;  and  paid  again  the  different  sums  of 
£763.,  £591.,  jGllGl.,  jCIOOO.,  and  jC847.— What  remains 
unpaid  ? 

(2.3)  Explain  the  name  and  signification  of  the  sign  used  ; 
and  work  the  two  following  examples. 

10874  —  9999  51170  —  50049 

(24)  John  is  seventeen  years  younger  than  Thomas  :  how 
old  will  Thomas  be  when  John  is  of  age  ;  and  how  old  will 
John  be  when  Thomas  is  50  ? 


MULTIPLICATION 

Teaches  to  repeat  a  given  number  as  many  times  as  there 
are  units  in  another  given  number. 

The  number  to  be  multiplied  is  called  the  Multiplicand; 
that  by  which  we  multiply  is  the  Multiplier ;  and  the  num- 
ber produced  by  multiplying  is  the  Product. 

Rule.  When  the  multiplier  is  not  more  than  12,  multiply  the  units' 
figure  of  the  multiplicand,  set  doicn  the  units  of  the  product,  reserving 
the  tens;  multiply  the  next  fifrure,  to  the  product  of  which  carry  the 
tens  reserved :  proceed  thus  till  the  whole  is  multiplied,  and  set  dowTi 
the  last  product  in  full.* 

MULTIPLICATION    TABLE. 

12       3       4       5       6       7       8         9        10       11        12 


A 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24; 

si 

6 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36; 

4l 

8 

12 

16 

20 

24 

28 

32 

36 

40 

44 

48 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 

7 

14 

21 

28 

35 

42 

49 

56 

63 

70 

77 

84 

8 

16 

24 

32 

40 

48 

56 

64 

72 

80 

88 

96 

9 

18 

27 

36 

45 

54 

63 

72 

81 

90 

99 

108 

lO' 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

Hi 

22 

33 

44 

55 

6Q 

77 

88 

99 

no 

121 

132 

i2| 

24 

36 

48 

60 

72 

84 

96 

108 

120 

132 

144 

*  Example.     iVIulU])ly  713097  by  4. 

Say  4  times  7  are  28.  set  down  8  and  carry  2 ;  4  times 

713097         9  are  36  and  2  are  38,  set  down  8  and  carry  3;  4  times 

4         0  (naught)  jmd  3  are  3,  set  downi  3  ;  4  times  3  are  12, 

28.=)2388         ^'^'^  down  2  and  cany  1 ;  4  times  1  are  4  and  1  are  5,  set 

down  .T ;  4  tim.es  7  are  28,  set  down  28. 
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(1)  .Multiply  25104736  by  2.     '  (7)  Multiply  3725104  by  8. 

(2)  Multiply  52471021  by  3.    '  (8)  Multiply  42154f36  by  9. 

(3)  Multiply 792543752 fbyl-    (9)  Multiply  2701057  by  10.* 

(4)  Multiply  27104107  bv  5.    '  (10)  Multiply  31040171  by  11. 

(5)  Multiply  23104759  by  6.      (11)  Multiply  739980G3  by  12. 

(6)  Multiply  7092516  by^.       I 

(12)  Muitiplv  780149326  by  3,  4,  5,  6,  7,  8,  9,  and  10. 

(13)  Multiph-  12345G789  by  4,  5,  6,  7,  8,  and  9. 

(14)  Multiply  987654321  by  9,  10,  11,  and  12. 

When  the  multiplier  is  between  12  and  20,  multiply  by 
the  units'  figure  in  the  multiplier,  adding  to  each  product  the 
last  figure  multiplied.! 

(15)  5710592X13.  (18)  2057165X16.  ]  (20)  9215324X18. 

(16)  5107252X14.  (19)  6251721X17.  1  (21)  2571341X19. 

(17)  7653210x15.  | 

When  the  multiplier  consists  of  several  figures,  nmltiply 
by  each  of  them  separately,  observing  to  put  the  first  figure 
of  every  product  under  that  figure  you  multiply  by.  Add 
the  several  products  together,  and  their  sum  will  be  the  total 
product.;!: 

Proof.  Make  the  former  multiplicand  the  multiplier,  and  the  multi- 
plier the  multiplicand ;  and  if  the  work  is  right,  the  products  of  both 
operations  will  correspond.  Otherwise.  A  presnmpti\e  or  probable 
proof  (not  a  positive  one)  may  be  obtained  thus:  Add  togetlier  the 
fiifiu'es  m  each  factor,  casting  out  or  rejectmg  the  vines  in  the  sums  as 
you  proceed ;  set  do^vn  the  remainders  on  each  side  of  a  cj-oss,  multiply 
them  together,  and  set  down  the  excess  above  the  nines  in  theii-  product 

*  To  midtiply  by  10,  aimex  a  cipher  to  the  multiplicand,  for  the  pro- 
duct.    To  multiply  by  100,  annex  two  cijAers,  &c. 

Examples. 
t  Multiply  96048  by  1-5. 

Say  5  times  8  are  40,  set  down  0  and  cany  4 ;  5  times 
96048  4  are  20  and  4  are  24,  and  8  ai-e  32,  set  down  2  and  cairy 

15  3  ;  5  times  0  and  3  are  3,  and  4  ai-e  7,  set  down  7  ;  .5  times 

1 4407-^0  ^  ^^  ^^'  ^'^^  down  0  and  cai-ry  3  ;  5  times  9  ai-e  4'>  and  3 

~  ■  are  48,  and  G  ai-e  54,  set  down  4  and  cany  5 ;  5  and  9  are 

14,  set  down  14. 
t  Multiply  76047  by  249. 
76047 

249  Proof 

684423  Product  by      9.  0 

304188         do.       by    40.  6X6 

102004  do.      by  200.  0 

18035703  Total  product. 
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[tutor's 


at  the  top  of  the  cross.  Then  cast  out  the  nines  from  the  product,  and 
phice  the  excess  below  the  cross.  If  these  iwo  coiTespund,  the  work 
is  prohably  ngh*. :  if  not,  it  is  certainly  wrong. 

(22)271041071X5147.       |       (24)     170925164X7419. 

(23)     623 1 0047  X1G68.       j       (25)9500985742X61879. 

(26)  1701495868567X4768756. 

When  ciphers  are  intermixed  with  the  sionificant  figures  in 
the  multiplier,  tliey  may  he  omitted ;  but  great  care  must  be 
taken  lo  place  the  iirst  figure  of  the  next  product  under  the 
figure  you  multiply  by.* 

Ciphers  on  tlie  right  of  the  multiplier  or  multiplicand  (if 
omitted  in  the  work)  must  be  placed  in  the  total  product.! 


(27)  571204X27009. 

(28)  7561240325X57002. 

(29)  562710931X590030. 


(30)  1379500X3400.  • 

(31)  7271000X52600. 

(32)  74837000X975000. 


A  number  produced  from  multiplying  two  numbers  to- 
gether is  called  a  co?np6sitc  nuniber ;  and  the  two  numbers 
producing  it  are  called  the  factors,  or  component  parts.  When 
the  nuiltiplier  is  a  composite  number,  you  may  multiply  by  one 
of  the  factors ;  and  that  product  multiplied  by  the  other  will 
give  the  total  product. ;{: 


(33)  771039X35. 

(34)  921563X32. 

(35)  715241X58. 

(36)  679993X132. 


(37)  7984956X144. 

(38)  8760472X999.^ 

(39)  7039654X99999. 


(40)  V  boy  can  point  16000  pins  in  an  hour.  How  many 
can  five  boys  do  in  six  days,  supposing  them  to  work  10  clear 
hours  in  a  day  ? 


•  Multiplv  31864  by  7008. 
31804 


Examples. 


'003 


254912 
223048 

223302912 


Proof. 

6 
AXQ 


t  Multiply  63350  by  5200. 
63850 


.200 


12770 
31925 

332020000 


Proof. 

1 

4X7 

1 


t  Multiplv  63175  by  45. 
63175 
5X9=45 

315875 
9 


2842875 


§  For  an  abndged  method  of 
multiplying  by  a  series  of  nines, 
see  the  Key. 


ASSISTANT. 
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(41)  If  a  person  walks  upon  an  average  7  miles  a  day,  bow 
many  miles  will  he  travel  in  42  years,  reckoning  365  days  to 
a  year  ? 

(42)  Multiply  the  smn  of  365,  9081,  and  22048,  by  the 
difference  between  9081  and  22048. 

(43)  Required  the  continued  product  of  112,  45,  17,  and  99. 

Note.   Multiply  all  the  numbers  one  into  another. 


DIVISION 
Teaches  to  find  bow  often  one  number  is   contained  in  an- 
other :   or  to  divide  a  number  into  any  equal  parts  required. 

The  number  to  be  divided  is  called  the  Dividend  ;  that  by 
which  we  divide  is  the  Divisor;  and  the  number  of)tained  by 
dividing  is  the  Quotient ;  which  shows  how  many  times  the 
divisor  is  contained  in  the  dividend.  When  it  is  not  contain- 
ed an  exact  number  of  times,  tliere  is  a  part  of  the  dividend 
left,  which  is  calleii  the  Remainder. 

Rule.  When  the  divisor  is  not  more  than  12,  find  how  often 
it  is  contained  in  the  first  figure  (or  two  figures)  of  the  divi- 
dend ;  set  down  the  quotient  underneath,  and  carry  the  over- 
plus (if  any)  to  the  next  in  the  dividend,  as  so  many  tens; 
find  how  often  the  divisor  is  contained  therein,  set  it  down, 
and  continue  in  the  same  manner  to  the  end. 

When  the  divisor  exceeds  12,  find  the  number  of  times  it 
is  contained  in  a  sufficient  part  of  the  dividend,  which  may 
be  called  a  dividual;  place  the  quotient  figure  on  the  right, 
multiply  the  divisor  by  it,  subtract  the  product  from  the  di- 
vidual, and  to  the  remainder  bring  down  the  next  figure  of  the 
dividend,  which  will  form  a  new  dividual :  proceed  with  this 
as  before,  and  so  on,  till  all  the  figures  are  brought  down. 

Proof.  Multiply  the  divisor  and  quotient  together,  adding 
the  remainder  (if  any)  and  the  product  will  be  the  same  as 
the  dividend. 

(1)  Divide  725107  by  2.*     |    (2)  Divide  7210472  by  3. 

*  Example.     Divide  732810.5  by  4. 

DiNnsor  4)732810.5  Dividend.  S.iy  the  fours  in  7,  once  and  3  over; 

Quotient    1832026—1  Rem.  the  fours  in  33,  8  times  4  are  32  and 

4  1  over ;  the  fours  in  12,  3  time.'? ;  the 

■TQOQin-   TJ       r  fours  in  8,  twice  ;  the  fours  in  1,  0  and 

and  2  over;  the  fours  in  25,  six  fours  are  %A  and  1  over. 


20 


DIVISION  OF  INTEGERS. 


[tutou's 


(3)  Divide 

(4)  Divide 

(5)  Divide 

(6)  Divide 

(7)  Divide 

(8)  Divide 

(9)  Divide 

(10)  Divide 

(11)  Divide 

(12)  Divide 

5,7, 

(13)  Divide 

9,  11 


7210416 

7203287 

5231037 

2532701 

2547325 

25047306 

70312G45 

12804763 

79043260 

37000421 

and  9. 

11111111 

,  and  12. 


by 

4. 

by 

5. 

bv 

6. 

h' 

7. 

by 

8. 

bv 

9. 

by 

10. 

by 

11. 

by 

12. 

by 

3, 

lb> 

^6, 

(14)7210473 

a 5) 42749467 

(16)734097143 

(17)1610478407 

(18)4973401891 

(19)51704567874 


H-37.* 

-^347. 

-f-5743.t 

-^54716. 

^510834. 

-^4765043. 


(20) 17453798946123741-^ 

31479461. 
(21)25473221        -^27100.:}: 
(22)725347216     4-572100. 
(23) 752473729     -^373000. 
(24)6325104997  4-215000. 


When  the  divisor  is  a  composite  number,  you  may  divide  the 
dividend  by  one  of  the  component  parts,  and  that  quotient  by 
the  otlter ;  which  will  give  the  quotient  required.  But  the 
true  remainder  must  be  found  by  the  following 

Rule.  Multiply  the  second  remainder  by  the  first  divisor : 
to  that  product  add  the  first  remainder,  which  will  give  the 
true  one. 


(25)  32104734-27.§  | 

(26)  7210473-1-35.      | 


(27)  62510434-42. 

(28)  57610344-54. 


*   Example.     Divide  403.5.5  by  29. 
Di\Hidend. 
Divisor  29)40855(1408  Quotient. 
29  29 


118      12G72 
116      281G 

23  Remainder. 


255 

2.32  40855  Proof. 
23 
t  WTien  the  di\nsor  i.s  large,  the  quotient  figures   are  most  easily 
found  by  trials  of  the  first  figure  (or  two)  in  the  leading  figures  of  the 
dividend. 

X  Ciphers  at  the  right  of  the  di\'isor  may  Ije  cut  off,  and  as  many 
figiu'es  fi'om  the  right  of  the  dividend ;  but  these  must  be  aimexed  to 
the  remainder  at  last. 

$  Example.     Divide  314659  by  21. 
21=7X3)314659 


7)104886—1 
14983—5 


S- 


X3-f  1=16  rem. 
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A  number  may  be  divided  by  10,  100,  1000,  <fec.,  by  merely 
cutting  off  one,  two,  three,  &c.,  figures  on  the  right :  the  other 
figures  are  the  quotient,  those  cut  off  are  the  remainder. 

Thus  76390-^10=7639  ;  238157^10=23845  and  7  rem. 

And  4598653^1000=4598  and  653  rem. 


(29)  65941089H-10. 

(30)  7208465H-100. 


(31)  18043329-h  10000. 

(32)  7406572-M200. 


(33)  What  is  the  difference  between  the  12th  part  of 
107724,  and  the  23d  part  of  346610  I 

(34)  If  a  ship  bound  to  Jamaica  set  sail  from  Liverpool  on 
the  25th  of  January,  1828,  and  arrived  at  that  island  on  the 
8th  of  March,  what  was  the  velocity  of  her  sailing  per  day 
and  per  hour  ;  the  distance  being  4558  miles  ? 

Note.  This  is  the  direct  distance.  The  cucuitous  course  of  the  ship 
would  be  cousideraljly  inore. 

(35)  The  period  of  Jupiter's  revolution  in  his  orbit  round 
the  sun,  which  is  the  year  of  that  planet,  is  4330  of  our  days. 
How  many  of  our  years,  reckoning  365  days  to  the  year,  are 
equal  to  five  years  of  Jupiter  ? 

(36)  I  would  plant  2072  elms  in  ]  4  rows,  the  trees  in  each 
row  17  feet  asunder  :   what  length  will  the  grove  be  ? 

(37)  If  a  chest  of  oranges,  1292  in  number,  be  distributed, 
one  moiety  among  19  boys,  the  other  among  17  girls:  how 
many  will  fall  to  the  share  of  each  1 

(38)  The  circumference  of  the  eartirs  orbit,  or  annual  path 
round  the  sun,  is  about  596440000  miles.  Supposing  the 
year  to  be  exactly  3651  days,  or  8766  hours,  how  many  miles 
in  an  hour,  and  how  many  in  a  minute,  are  we  carried  by  this 
motion  ? 

(39)  Required  the  sum,  the  ditference,  the  product,  and  the 
quotient,  of  3679  and  283  :  and  also  the  quotient  of  the  pro- 
duct divided  by  the  sum. 

(40)  The  sum  of  two  numbers  is  4290  ;  the  less  number 
is  143  :  what  is  their  difference,  product,  and  quotient ;  and  the 
quotient  of  the  product  divided  by  the  ditference  ? 

(41)  The  product  of  a  certain  number  multiplied  by  694, 
when  320  are  added,  is  equal  to  500000  :  what  is  that  number  ? 

(42)  Allowing  the  earth  to  revolve  on  its  axis  in  exactly  24 
hours,  and  the  circumference  at  the  equator  to  be  24864  miles  ; 
at  what  rate  per  hour  and  per  minute  are  the  inhabitants  of 
that  part  carried  round  by  the  revolution"?  Also,  at  what  rate 
are  the  inhabitants  of  London  carried  round,  the  circuml'orence 
in  that  latitude  being  15480  miles  ? 
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ARITHMETICAL  AND  COMMERCIAL  TABLES. 


STERLING    MONEY. 

4  farthings  {qrs.)  make  1   penny,  d. 
12  pence ]    shilling,  s. 

5  shiliing;s     ....     I    crown,  cr. 
20  shillings,  J  pound,  or  sovereign,  £. 

}d.  denotes  a  farthing,  ^d.  a  iiailpenny,  and  ^d.  three  far- 
things. 


Qrs.    4  = 

48  = 
240  = 
960  = 


1  peimv 

12  :==     1 

(.0  =     .5 

240  =  20 


diillin-. 

=   1  crown. 

=4=1  pound. 


A  moidore,  275. 
A  noble,  6s.  Sd. 


and  there  is  no  aher- 


OBS0I,ETE     COINS. 

A  guinea  (weight  5  dicfs.  9^  gr-^-)  value  21*-. 
pistole,  17s.  A  mark,  13s.  id.  An  angel,  IO5. 
tester,  6d.     A  gioat,  4d. 

Notes.  Gold  is  considered  the  stiUidurd  met;.!; 
ation  in  the  neic  coin,  either  in  finenep.s  or  weight,  from  that  of  former 
couiages ;  21  sovcroigris  being  equal  in  weight  lo  20  guineas.  1869 
sovereigns  Aveigh  exactly  40  fts  troy.  A  sovereigii  is  therefore  a  li*de 
more  than  ,5  dwts.  3^  grs.  (5  dwis.  3'274  g;-s.)  ;ujd  a  hrilT  sovereign  rath- 
er exceeds  2  dicf^.  13^  grs.  (2  dirfs.  13-f;37  grs.)  The  ncic  silver  coin 
is  of  the  same  fineness  as  that  of  foi-mer  coinages ;  but  1  lb.  of  silver  is 
no\v  coined  into  66.s.  instead  of  (i2s.,  as  it  v.-a.s  tbrmcrly,  so  that  one 
shilling  now  weighs  3  du-ts.  ioj^grs.,  and  other  silver  pieces  in  pro- 
portion. 

The  mixit  value  of  gold  is  ^3..17..10.:|.  per  ounce,  and  of  silver  5*.  6d. 

The  standard  for  gold  coin  is  22  piirt-s  (con^moidy  called  carols)  of 
fine  SfoM,  auil  2  parts  (or  crraf.-j)  of  coj>])er,  melted  together.  For  sil- 
ver com,  11  or.  2  dwts.  of  fine  silver,  alloyed  with  18  dirts,  of  copper. 

MONEY    TABLE. 


I  Fartkuicrs. 

Farthijigs. 

Penc. 

Pence. 

Pence. 

Shillings. 

1                 7 
qrs.      a. 

qrs.        d. 

d.          s. 

d.          s.d. 

d.         s.   d. 

s.         £.  s. 

4  are  1 

32  are  8 

,36ai-e  3 

20  are  1    8 

I()0arel3    4 

80  are  4    0 

6  .  - .  1.^ 

34...   8^ 

43...    4 

30...   2    6 

170. ..14    2 

90..-    4 10 

8  ...2 

36...    0 

60...    5 

40---   3    4 

180... 15    0 

100...   5    0 

10. -.2^ 

.33...    9^ 

72...    « 

.50---    4    2 

ir'0...15  10 

110...   .5  10 

12  ...  3 

40. -.10 

84...   7 

60---    .'3    0 

200... 16    8 

120...   6    0 

14  ...  3i 

42...10.i 

96...   8;   70...   5  10 

130...   6  10 

16  ...  4 

44.. .IJ 

108...    9;    GO...    6    8 

Shillinss. 

140...   7    0 

18  ...  Ah 

46.. .1]^ 

1:0. -.]0     90...   7    6 

s.         £.  ... 

150...   7  10 

20  ...  5 

48. -.Is. 

132...  11; 100...    8    4 

20  are  1    0 

160...   8    0 

22  ...  rih 

144...]2'TJ0.-.    9    2 

30...    1 10 

170...   8  10 

24  ...  6 

Fe7ire. 

156  ...13; 120... 10    0 

40...  2    0 

180...   9    0 

26  ...6^ 

d.         s. 

168..-14il30-.-10  iU 

50...    2  10 

190...   9  10 

28  ...7 

12  ai-e  1 

I80...15'l-i0-..]]     8 

60-.-   3    Ol 

200. ..10    0 

30  . . .  7^ 

24...   0 

192.--16|I.-.0...12    6 

70...   3  lOi 

210.. .10  10 
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Note.  ^Vhen  the  units'  figure  is  cut  off  from  any  number  of  shil- 
lings, hulf  I  lie  remaining  figures  will  be  the  pound-.  Thus,  2.')ti«.= 
XlO.  16s.  because  half  of  25=12;  and  the  one  over  prefixed  to  the  6, 
gives  16#. 


WEIGHTS  AND  MEASURES. 

TROY    WEIGHT. 

24  grains  (gr.)  nvike  1  pennyweight,  dtct. 
20  penny  weighta  1  onnco 

12  ounces       .       .        1  poui!^, 
Grains.     24  =       1  pennyweight. 
480  =    20  =    I'ouuce. 
5760  =  240  =  12  =  1  pojind. 
Gold,  silvrr.  and  gems,  are  weighed  Ly  thicj  weight. 


oz. 


APOTHECARIES     WEIGHT. 

20  grains  (gr.)  make  1  scruple,    .      .     3 

3  scruples ...       1  dram,        ,      .      3 

8  drams      ...       1  ounce,      .     .      5 

12  ounces    ...       1  pound,     .      .     ft. 

Grains.  20  t=       1  scruple. 

60  =       3=1  diam. 
480  =    24  =     8=1  ounce. 
5760  =  288  =  96  =  12  =  1  pound. 
This  is  used  only  in  the  mixing  of  medicines. 
These  are  the  same  grain,  ounce,  and  pound,  as  tliotse  in  Troy  Weight. 

AVOIRDUPOIS    WEIGHT. 

16  drams  (dr.)  make      ....      1  ounce,.      .     oz. 

16  ounces        1  pound,  .      .     lb. 

14  pounds        1  stone,   .     .     st. 

28  pounds,  or  2  stones  ....      1  quarter,     .     qr. 
4  quarters,  or  8  st.  or  112  ib.      ,      1  hundred,   .     cwt. 

20  hundreds 1  ton,       .     .     t. 

Drams.     16  =:  1  ounce. 

256  =         16  =         1  pound. 
3584  =      224  =       14  =       1  .tone. 
7168  =       448  =      28  =       2=1  cpiai-ter. 
28672  =     1792  =     112  =       8=4=1  cwt. 
573440  =  35840  =  2240  =  160  =  80  =  20  =  1  ton. 
By  this  weight  nearly  all  the  common  necessaries  of  li'e  are  weigh- 
ed.    A  truss   of  hay=56  fe.   and  one  of  stravv-=36  fr.     A   load  is   36 
tiTisses.     A  peck  loaf  weiirhs  17  tb.  6  oz.  1  dr.    In  the  metropolis,  8  lb. 
are  a  stone  of  meat.     A  fother  of  lead  is  19^  cwt.     In  some  districts, 
goods  of  various  descriptions  (as  cheese,  coal,  &c.,  are  sold  by  the  long 
cwt.  or  120  lb. 
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M'OOL. 

When  wool  is  purchased  from  the  grower,  the  legal  stone 
of  14  ft.  and  the  tod  of  28  ft.  are  used.       But  in  the  deal- 
ings between  woolstaplers  and  manufacturers, 
15  pounds  are     .      .      1  stone. 
2  stones,  or  30  ft. .     .     1  tod. 
8  tods,  or  240  ft.    .     .     1  pack  or  sack. 

COMPARISON    OF    WEIGHTS. 

A  grain  is  the  elementary  or  standard  weight. 
1  ounce  avoirdupois  is  .      .     437^  grains. 

1  ounce  troy 480 

1  pound  troy 5760 

1  pound  avoirdupois       .     .  7000 
175  pounds  troy =144  pounds  avoirdupois. 
175  ounces  troy =192  ounces  avoirdupois. 
We  Hiay,  therefore,  reduce  lbs.  Troy  into  Avoirdupois  by  multiplying 
them  by  144,  and  dividing  by  175,  &c. 

LINEAL,    OR    LONG    MEASURE. 


12  inches  (in.)  make   . 

3  feet,  or  36  inches    . 

2  yards,  or  6  feet 
51  yards,  or  16^  feet 

4  poles,  or  22  yards   . 
40  poles,  or  10  ch.,  or  220  yds. 

8  furlongs,  or  1760  yards    . 

3  miles         


1  foot,  .     ...    ft. 
1  yard,       .      .     .     yd. 
1  fathom,   .     .     .     fa. 
1  pole,  rod,  or  perch,  p. 


1  land  chain,* 

.     ck. 

1  furlong. 

.    fu, 

1  mile,       .      . 

.     m. 

1  league,    .     . 

.     I 

Barley-conis. 

3  =  1  inch. 

3n  =         12  =         I  foot. 
108  =        36  =        3    =         1  yard. 
.594  =       198  =       16^  =         r4  =       1  pole. 
23760  =    7920  =    660     =    220     =    40  =  1  fiirlong. 
190030  =  63360  =  5280     =  1760     =  320  =  8  =  1  mile. 

Note.  It  is  commonly  supposed  that  the  Ensrlish  inch  was  original- 
ly taken  from  three  grains  of  barley,  selected  from  the  middle  of  the 
ear  and  well  di-ied. 

A.  twelfth  part  of  an  inch  is  called  a  line. 

4  inches  are  a  hand,  used  in  measuring  the  height  of  horses.  5  feet 
are  a  pace.     A  cubit  =  1^  feet  neai'ly. 

This  measTire  determines  the  lensrth  of  lines.  A  line  has  the  dimen 
Bion  of  length  only,  without  breadth  or  thickness. 

*  The  chain  consists  of  100  links,  each  link  beiuR  =  7  92  inches. 
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CLOTH   MEASURE. 

2 J-  inches  {in.)  make  .     .     I  nail,     .     .     n. 
4  nails,  or  9  inches     .      .      1  quarter,     .     qr. 

4  quarters 1  yard,    .      .     yd. 

5  quarters 1  English  ell,  E.  e, 

A  Flemish  ell  is  3  qrs.     A  French  ell  6  qrs. 

Used  for  all  drapery  goods. 

SUPERFICIAL,  OR  SQUARE  MEASURE. 

144  square  inches  {sq.  in.)  make  1  square  foot,     sq.ft. 

9  square  feet 1  square  yard,    sq.  yd. 

30^  sq.  yards,  or  272^  sq.  feet      1  sq.  rod,  pole,  or  perch. 

Also,  in  the  measure  of  land, 
40  perches  make       ....      1  rood,      .     .     r. 
4  roods,  or  4840  yards     .     .      1  acre,      .     .     a. 

10,000  square  links 1  square  chain,  sq.  c, 

10  sq.  chains,  or  100,000  links   1  acre,       .     .     a. 
640  acres 1  square  mile,    sq.  m; 

Inches.     144=  1  foot. 

Um  =         9    ==        1  vai-d. 
39204=      27-2^=      30|=      1  pole. 
15681(»0=]08!)0    =1210    =    40  =  1  rood. 
6272G40  =  435()0    =4340    =  IGO  =  4=  1  acre. 

Roofing,  flooring,  &c.,  are  commonly  charged  hy  the  Srpmre,  contain- 
ing 100  square  feet. 

By  this  measure  is  expressed  the  area  of  any  superficies,  or  smface; 
A  supei-ficies  has  measurable  length  and  breadth. 

CUBIC,  OR   SOLID   MEASURE. 

1728  cuhic  inches  {in.)  make      .      1  cubic  foot. 

27  cubic  feet 1  cubic  yard.* 

40  feet  of  round  timber,  or  )         ,  ,  ,      ^ 

erwr.ri,  .1  }        1  ton,  or  load. 

50  leet  oi  hewn  timber        >  ' 

42  feet 1  ton  of  shipping. 

A  cord  of  wood  is  4  feet  broad,  4  feet  deep,  and  8  feet  long>  beiu^ 
128  cubic  feet. 

A  slack  of  wood  is  3  feet  broad,  3  feet  deep,  and  12  feet  long,  bellij? 
108  cubic  feet.  ' 

This  deteiTnines  the  solid  contents  of  bodies.  A  solid  has  threw  '•i' 
mensions,  length,  breadth,  and  thickness. 


A  solid  yard  of  Ccuth  is  railed  a  loadi 

B 
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IMPERIAL  MEASURE. 
This  is  the  standard  now  established  by  Act  of  Parliament^ 
as  a  general  measure  of  capacity  for  liquid  and  dry  articles. 
2  pints  [pt.)  make    ...      1  quart,      qt. 

4  quarts 1  gallon,    gal. 

The  imperial  or  standard  gallon  must  contain  lOibs.  Avoir- 
dupois weight  of  pure  water,  at  the  temperature  of  62°  of 
f"'ahrenheit's  thermometer.  This  quantity  measures  277^* 
cubic  inches  ;  being  about  one-Jijlh  greater  than  the  old  wine 
measure,  one-thirty-second  greater  than  the  old  diy  measure, 
and  one^sixtieth  less  than  the  old  ale  measure. 

IN   DRY   MEASURE, 

2  gallons  {gal.)  make  .     .      1  peck,      pk. 

4  pecks 1  bushel,    b. 

8  bushels 1  quarter,  qr. 

Corn  to  be  stricken  off  the  mf^asure  with  a  round  stick,  or  roller. 
Obsolete.     A  cooni  ==:  4  bushels  ;  a  chuUrnn  =  4  quarters  ;  a  wey  = 
o  quarters  ;  a  l;tst  =  2  weys. 

SoKd  inches.     277^  =    1  gdlou. 

.554|  =ir    2  =    1  peck. 
2218    =    8=    4  z=:l  bushel. 
17744    =  64  =r  32  r^.  8  ==  1  quarter. 

OF   COALS, 

3  bushels  make  ....      1  sack. 

12  sacks,  or  36  bushels       .      1  chaldron. 
21  chaldrons 1  score. 

All  the  measures  used  for  heaped  goods  are  to  be  of  cylin- 
drical form  ;  the  diameter  being  at  least  double  the  depth. 
The  height  of  the  raised  cone  to  be  equal  to  three-fourths  of 
the  depth  of  the  men  sure. 

The  old  dry  gallon  contained  268f  cubic  inches. 

Note.  The  bushel,  for  measnrin.s;  heaped  goods,  must  be  17 '81 
inches  in  diameter,  iind  8.904  inches  deep;  or  if  made  18  inclies  in 
diameter,  the  depth  will  be  8-717  inches.  The  cone  to  be  raised  6-6 
inches  in  height. 

In  WINE  AND  SPIRIT  MEASURE,  the  old  gallon  contained  231 
cubic  inches. 

63  gallons  were    ....     a  hogshead,  hhd. 
2  hogsheads,  or  126  gallons  a  pipe  or  butt. 

4  hogsheads,  or  252  gallons  a  tun. 


More  acciirate'ly.  277-274  cubic  inches. 
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Some  other  deiiomiiiatifnis  have  been  long  obr'olete  ;  as,  au  uiiker  (10 
gallous  ;)  a  runlet  (18  gallons;)  a  li^rcc  (42  gallons;)  a  piinclieon  (84 
^fUlons.)  But  casks  of  most  descriptions  are  generally  charged  accord- 
ing to  the  number  of  gallons  contained. 

Solid  inches.     3-lf4-=         1  pint. 

69,'V=^        '2=        1  quart. 
277i    =        8  =        4=1  gallon. 
17466^    =    504=    252=    63  =  1  hogshead. 
34933.1^    =  1008  =    504  =  1J6  =  L>  =  1  pipe. 
69867"    =2016=1008  =  252  =  4  =  2=1  tun. 
In  ALE,  BEER,  OF  FORTEK  MEASURE,  the  old  galloi)  Contain- 
ed 282  cubic  inches  ;  and  measures  of  the  following  denomi- 
nations have  been  in  use  : — 

A  iiikin,  containing  ...  9  gallons. 

A  kilderkin 18  gallotjs. 

A  barrel 36  gallons. 

A  hogshead 54  gallons. 

A  butt 108  gallons. 

Cubic  inches.     3i.;4=      1  pint. 

69 -V=      2=       I  quart. 
277!    =      8--^      4=      1  gallon. 
24951    =    72  =    36  =      9  =:    1  firkin. 
4990i    =144=    72=    18=    2=  1  kilderkin. 
9981"    =288  =  144=    30=    4=2  =  1  barrel- 
1497U    =432  =  216=    54=    6  =  3  =  U  =  1  hogsh'd. 
29943^    =  864  =  432  ^  108  =  12  =  6  =  3"  =  2  =  1  butt. 

*RITLES   FOR   CHANGI.NG   OLD   MEASURES   TO   IMPERIAL. 

Ale.  Multiply  b}'^  60,  and  divide  by  59  ;  or  add  3^  part.  (True 
within  Yohro  P^^^  t>f  ^^^  whole.) 

Or, multiply  by  179, and  divide  by  176.   (Tiuo,  within  77, oTiro 0  part.) 

Day.  Multiply  by  32,  and  divide  by  33  ;  or  doduct  gj  part 
(Error,  less  than  -:rir^  pa. t.) 

Wine.  Multiply  by  5,  and  divide  by  6,  or  deduct  ^  part.  (Error, 
less  than  y^V-  part.) 

Or,  multiply  by  624,  and  divide  by  749.  (Error,  less  than  ^^3  owo^ 
part.) 

*RULES   FOR   CHAXGIXG   IMPERIAL   TO   OLD   MEASURES. 

Ale.     INIultiply  by  59,  and  divide  by  60,  or  deduct  ^  part. 

Or,  multiply  by  176,  and  divide  by  179. 

Dry.  -Multiply  by  33,  and  divide  by  32,  or  add  ^  part. — That 
is,  add  one  peck  in  every  quarter,  one  quart  in  every  bushel,  or  half 
a  pint  in  every  peck. 

Wine.     Multiply  by  6,  and  divide  by  5,  or  add  i  part. 

Otherwise,  multiply  by  749,  and  divide  by  624. 

*  Examples  applying  to  these  Rules  will  be  found  in  the  Mi.?cella- 
neous  Questiou.-^  in  the  lutter  part  of  the  book. 
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TIME. 

60  seconds  (sec.)  make 1  minute,     .     min. 

60  minutes     . 1  hour,    .      .     hr. 

24  hours 1  day,*  .     .     d. 

7  days 1  week,  .      .     wk. 

52  weeks,  1  day,  6  hours,  or  >  -,    t  t 

365  days,  6  hours      ...       l'     '     '  1  •'"'"'"  J'^ar,  yr. 

365  days,  5  hours,  48  min.,  511  seconds  The  Solar  year.f 

100  years 1  century. 

Seconds.     60=  1  minute. 

3600  =        60  =r      1  hour. 
86400=    1440=    24  =  1  Jay. 
604800  =  1 0080  =  108  =  7  =  1  week. 
31557600  =  525960  =  8766  =  365  d.  6k.  =  52  w.  1  d.  6k.  =  1  Julian  year. 
31556931  =  525948  =  8765  =  3G5  d.  5  k.  48  m.  51.^"  =1  Solar  year. 

The  year  is  di\-ided  into  12  Calendar  months;  January,  February, 
March,  April,  May,  June,  July,  August,  September,  October,  November, 
December. 


And  in  each  other  thirty-one : 
But  eveiy  leap-yeai'  we  assign 
To  Februai-y  twenty-nine. 


The  days  are  thirty  in  September, 
In  April,  June,  and  in  November ; 
Twenty-eight  ui  Febniary  alone, 

The  leap-years  are  those  which  can  be  exactly  divided  by 
4  ;  as,  1824,  1828,  &c.  Hence  it  appears  that  the  year  is 
accounted  365  days,  for  three  years  together ;  and  366  days  in 
the  fourth:  the  average  being  365^  days.    (The  Julia  ?i  Year.) 

Four  weeks  are  frequently  called  a  month ;  but  in  this  sense 
it  is  better  to  avoid  the  term. 

Note.  In  all  questions  in  this  book,  where  the  proposed  or  required 
time  consists  of  years,  months,  weeks,  &c.,  allow  4  weeks  to  a  month, 
and  13  months  to  a  year. 

GEOMETRY. 

60  seconds  {^^)  make      .      .      1  minute,  ^ 

60  minutes 1  degree,  o 

360  degrees 1  circle. 

Many  highly  iinportaiit  calculations  in  the  mathematical 
sciences  are  founded  on  this  division  of  the  circle. 

In  Astronomy,  the  great  circle  of  the  ecliptic  (or  of  the  zo- 
diac) is  divided  into  12  signsy  each  30°. 

*  A  day  is  the  time  in  which  the  eai'th  revolves  once  upon  its  axis : 
by  law  aud  custom  it  is  reckoned  fi'om  midnight  to  nadnight;  but  the 
astronomical  day  begins  at  noou. 

t  The  Solai',  or  ti'ue  year,  is  that  portion  of  time  in  which  ihe  earth 
makec>  one  entire  revolution  round  the  sun. 
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In  Geography,  a  deforce  of  latitncle,  or  of  longitude  on  the 
equator,  measures  nearly  69^"^  British  miles.  But  a  minute 
of  a  degree  is  called  a  geographical  mile. 


12  articles  of  any  kind,  tire  1  dozen. 

12  dozen 1  {<ros8. 

12  ijross 1  great  gross 

20  uiticles 1  score. 


ARTICLES   SOLD   BY   TALE. 

24  sheets  of  paper  1  qnire. 


20  <|aires  ...     1  ream. 
2  reams   ...     1  bundle. 


DEFINITIONS. 

1 .  A  NU.AiBER  is  called  abstract,  when  it  is  considered  simply, 
or  without  reference  to  any  subject ;  as  seven,  a  thousand,  (fee. 

2.  When  a  number  is  applied  to  denote  so  many  of  a  par- 
ticular subject,  it  is  a  concrete  number ;  as  seven  pounds,  a 
thousand  yards,  &c. 

3.  A  denomination  is  a  name  of  any  particular  distinctive  part 
of  money,  weight,  or  measure  ;  as  penny,  pound,  yard,  &c. 

4.  The  association  of  a  concrete  number  with  its  subject, 
forms  a  quantity. 

5.  A  simple  quantity  has  only  one  denomination ;  as  seven 
pounds. 

6.  A  compound  quantity  consists  of  more  dcno?ninations  than 
one  ;  as  seven  pounds  five  shillings. 


REDUCTION 

Is  the  method  of  changing  quantities  of  one  denomination 
into  another  denomination,  retaining  the  same  value. 

Rule.  Consider  how  many  of  the  less  name  make  one  of 
the  greater ;  and  multiply  by  that  number  to  reduce  the  great- 
er name  to  the  less,  or  divide  by  it  to  reduce  the  less  name  to 
the  greater. 

£.   s.     d.  Examples. 

8     8     Gi 
20  Reduce  =e3..8..G^.  into  farthings. 

12    '  The  £S.  being  multiplied  by  20,  and  the  8s.  add- 

"      ^-   ,  ed,  make  168«. ;  these  being  multiplied  by  12,  and 

'^"~~  ^-  the  6^.  added,  make  2022^7. ;  which  being  multi- 

-  plied  bv  4  and  the  2  farthmgs  added,  make  iu  the 

8000  qrs.  A71S.  V*-'  >le  SOOO  fca-things. 
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(1)  In  X12.  how  many  shillings,  pence,  and  farthings? 

A71S.  240s.  2880^.  11520  qrs. 

(2)  In  31 1520  farthings,  how  many  pounds  ?  Ans.  ^^324.. 10. 

(3)  Change  21  guineas  into  farthings.     Ans.  21168  qrs. 

(4)  In  jC17..5..3i.  how  many  farthings  ?  Ans.  16573  qrs. 

(5)  In  JC25..14..1.  how  many  pence?  Ans.  6169(Z. 

(6)  Reduce  17940  pence  to  crowns.     Ans.  299  crowns. 

(7)  In  15  crowns,  how  many  shillings  and  sixpences  ? 

Ans.  ^ios.  150  sixpejices. 

(8)  Change  57  half-crowns  into  threepences,  pence,  and 
farthings.  Ans.  570  threepences,  1710rf.  6840  fart Jn7igs. 

(9)  How  many  half-crowns,  and  how  many  sixpences,  are 
equivalent  to  jC25..17..6.  ?  Ans.  207  half-cr.  1035  sixpences. 

(10)  Convert  jC17..11..9.  into  threepences. 

Ans.  1407  threep. 

(11)  Change  jei0..13..10i-.  into  halfpence.     Ans.  5133. 

(12)  In  52   crowns,   as  many  half-crowns,  shillings,   and 
pence,  how  many  farthings?  Ans.  21424 far. 

(13)  Convert  17380  farthings  into  £.       Ans.  jei8..2..1. 

(14)  In  21424  farthings,  how  many  crowns,  half-crowns, 
shillings,  and  pence,  of  each  an  equal  number  ?      Ans.  52. 

(15)  Reduce  60  guineas  to  shillings,  crowns,  and  pounds. 

^^6-.  1260.?.  252  croicns,  £63. 

(16)  Reduce  76  moidores*  into  pounds.  Ans.  jC102..12. 

(17)  How  many  shillings,  half-crowns,   and   crowns,   an 
equal  number  of  each,  are  there  in  £556.  ? 

A?is.  1308  cf  each,  and  2s.  over. 

(18)  In  1308  crowns,  as  many  half-crowns,  and  as  many 
shillings,  how  many  pounds?  Ajis.  £555. .18. 

(19)  Seven  men  brought  £15. .10.  each  into  the  mint,  to  be 
exchanged  for  guineas  ;  how  many  would  they  have  ? 

Ans.  103  guineas  and  7s.  over. 

(20)  In  525  American  dollars,  at  4^.  6d.  each,  how  many 
pounds  sterling?  Ans.  £118. .2. .6. 

Converse  to  the  preceding  Example. 
In  8090  farthings,  how  many  pounds  ? 

4)8090  qrs.  ^  Dividing  the  farthings  hy  4,  we  obtain  2022^. 


12)-20-2-2^  d. 


and  2  over,  which  r\re  farfliivsrs,  because  the  re- 


mainder is  a  part  of  the  dividend.     Divide  2022 
2j021^8s.  C^i.        ]jy  lo^  ai„i  ^ve  obtain  168.«.  and  Qd.  over:  tlieso 
Ans.  Je8..8..6i.  shiUings  divided  by  20,  give  X8.  8s.,  so  that  the 

answer  is  ,£8. .8. .6^. 
•  27  shillings.     The  moidore  is  cuiTent  in  rortugal,  but  not  in  Eng- 
land. 
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WEIGHTS  AND  MEASURES. 

TROV    WEIGHT. 

(21)  In  27  ounces  of  gold,  how  many  grains  ?   Ans.  12960. 

(22)  Reduce  3  lb.  10  oz.  7  diet.  5  gr.  to  giains  ?  Ans.  22253. 

(23)  In  8  ingots  ot"  silver,  each  ingot  weighing  7  lb.  4  oz. 
17  dwts.  15  gr.  how  many  grains  ?  Ans.  341304  gr. 

(24)  How  many  ingots  weighing  1  lb.  4  oz.  11  dwts.  \o gr 
*ach  are  there  in  341.304  grains?  Ans.  8  i?igots. 

apothecaries'  weight. 

(25)  In  27ftj .  7  §.  2  3.  1  3.  2gr.  how  many  grains  ? 

Ans.  159022  grains. 

(26)  In  a  compound  of  9  §.  4  3.  1  3.  how  many  pills  of  5 
grains  each  ^.  Ans.  916  pills. 

AVOIRDUPOIS    WEIGHT. 

(27)  In  14769  ounces,  how  many  cwt.  ? 

Ans.  8  civt.  0  qr.  27  lb.  1  oz. 

(28)  In  34  tons,  17  cwt.  1  qr.  19  ZZ>.  how  many  pounds  ? 

^;i6\  78111/5. 

(29)  In  9  cwt.  2  qrs.  14  Z5.  of  indigo,  how  many  half  stones, 
and  how  many  pounds?  Ans.  154  half  stones,  1078  lb. 

(30)  How  many  stones  and  pounds  are  there  in  27  hogs- 
heads of  tobacco,  each  weighing  neat  8f  cv)t.  ? 

A71S.  1890  stones,  26460  lb. 

(31)  Bought  32  bags  of  hops,  each  bag  2  cwt.  1  qr.  14  /&.. 
and  another  of  150  lb.,  how  many  cwi.  are  there  in  the  whole  ' 

Ans.  77  c?6-?.  1  or.  10  Z6. 

(32)  In  27  cwt.  of  raisins,  how  many  parcels  of  18  lb.  each  ; 

A?is.  168. 

CLOTH   MEASURE. 

(33)  In  27  yards,  how  many  nails  ?  Ans.  432. 

(34)  In  75  English  ells,  how  many  yards  ? 

Ans.  93  yards,  3  qrs. 

(35)  In  24  pieces,  each  containing  32  Flemish  ells,  how 
many  English  ells  ?  Ans.  460  English  ells,  4  qrs. 

(36)  In  17  pieces  of  cloth,  each  27  Flemish  ells,  how  many 
yards  ?  Ans.  344  yards,  1  qr. 

(37)  In  91  li  yards,  how  many  English  ells  ?     A)is.  729. 

(38)  In  12  bales  of  cloth,  each  containing  25  pieces,  of 
15  English  ells,  how  many  yards  ?  Ans.  5625. 

LONG   MEASURE. 

(39)  In  571  miles,  how  many  furlongs  and  poles  ? 

A71S.  400  Jixr longs,  18400  poles. 


S2  REDUCTION.  [tutor's 

(40)  In  7  miles,  how  many  feet  and  inches  ? 

Ans.  369G0  feet,  443520  inches. 

(41)  In  72  leagues,  how  many  yards  I   An^.  380160  yards. 

(42)  If  the  distance  from  London  to  Bawtry  be  accounted 
150  miles,  what  is  the  number  of  leagues,  and  also  the  num- 
ber of  yards,  feet,  and  inches  ? 

A?is.'50  leagues,  264000  yards,  192000  fret,  9504000  inches. 

(43)  How  often  will  the  wheel  of  a  coach,  that  is  17  feet  in 
circumference,  turn  in  100  miles  1    Ans.  31058}i  times  round. 

(44)  How  many  barley-corns  will  reach  round  the  globe, 
the  circumference  being  360  degrees,  supposing  that  each 
(iegree  were  69  miles  and  a  half?  Ans.  4755801600. 

See  Table  of  Geometry,  page  28. 

LAXD   MEASURE. 

(45)  In  27  a.  3  r.  19 p.  how  many  perches?  Ans.  4459. 

(46)  A  person  having  a  piece  of  ground,  containing  37 
acres,  1  perch,  intends  to  dispose  of  15  acres:  how  many 
perches  will  he  have  left?  Ans.  3521  jjerches. 

(47)  There  are  4  tields  to  be  divided  into  shares  of  75 
perches  each  ;  the  first  field  contains  5  acres  ;  the  second  4 
acres,  2  perches  ;  the  third  7  acres,  3  roods  ;  and  the  fourth 
2  acres,  1  rood  :   how  many  shares  will  there  be  ? 

Ans.  40  shares,  42  perches  rem. 

(48)  In  a  field  of  9  acres  and  a  half,  how  many  gardens 
may  be  made,  each  containing  500  square  yards  ? 

Ans.  91,  and  480  yards  rem. 

IMPERIAL  MEASURE. 

(49)  In  10080  pints  of  port  wine,  how  many  tuns? 

Ans.  5  tuns. 

(50)  In  35  pipes  of  Madeira,  hpw  many  gallons  and  pints  ? 

Ans.  AAlO'gals.  3  52S0  pints. 

(51)  A  gentleman  ordered  his  butler  to  bottle  oflf  |  of  a 
pipe  of  French  wine  into  quarts,  and  the  rest  into  pints. 
How  many  dozen  of  each  had  he  ?        Ans.  28  dozen  of  each. 

(52)  In  46  barrels  of  beer,  how  many  pints  ?    Ans.  13248. 

(53)  In  10  barrels  of  ale,  how  many  gallons  and  quarts? 

Ans.  360  gals.  1440  qts. 

(54)  In  12480  pints  of  porter,  how  many  kilderkins? 

.     Ans.  86  iiil  1  //'.  3  gals. 

(55)  In  108  baiTels  of  ale,  how  many  hogsheads  ?  Ans.  72. 

(56)  In  120  quarters  of  corn,  how  many  bushels,  pecks,  gal- 
lons, and  quarts  ?    Ans.  960  hu.  dSiOjjks.  IGSOgal  30720  qts. 
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(57)  How  many  bushels  are  there  in  970  pints  ? 

A71S.  15  bu.  1  gal.2pts. 

(58)  In  1  score,  16  chaldrons  of  coals,  how  many  sacks 
and  bushels?  Atm.  414  aacks,  1332  binhels. 

TIME. 

(59)  In  72015  hours,  how  many  weeks? 

A?is.  428  weeks,  4  dai/s,  15  hours. 

(60)  IIow  many  days  were  there  from  the  birth  of  Christ, 
to  Christmas,  1794,  estimating  365i  days  to  the  year? 

Ans.  655258^  dai/s. 

(61)  Stowe  writes,  that  London  was  built  1108  years  be- 
fore our  Saviour's  birth.  Find  the  number  of  hours  to  Christ- 
mas, 1794.  A?is.  25438932  hours. 

(62)  From  July  18th,  1799,  to  April  18th,  1826,  how  many 
days  ?  A?is.  9770^  dtn/s,  reckoning  3651  days  to  a  year. 

(63)  In  a  lunar  month,  containing  29  days,  12  hours,  44 
minutes,  2  seconds  and  eight-tenths,  how  many  tenth  parts  of 
seconds?  .4;i6-.  25514428. 

(64)  How  many  seconds  are  there  in  18  centuries,  estima- 
ting the  solar  year  at  365  days,  5  hours,  48  minutes,  51 1 
seconds  ?  ^Ans.  56802476700  seconds. 


COMPOUND  ADDITION 
Teaches  to  find  the  sum  of  Compound  Quantities. 

Rule.  Arid  the  nnmbers  of  the  least  denomination;  divide  the  snin 
by  as  many  as  make  one  of  the  next  greater;  set  Jfjvvn  the  remaiutler 
(if  aiiy)  and  cany  the  quotient  to  those  of  the  next  greater:  proceed 
thus  to  the  greatest  denominafion,  which  add  as  in  Simple  Addition. 

Proof.     As  in  simple  Addition. 


Example.  Say  1,  2,  5,  7  farthings  are  1  penny  3  far- 

£.       s.       d.  things;  set  down  |  and  cany  1^. — 1,10,11, 

1.5..   7..    4.^  16,  20,  .30,  AM.  are  3s.  Ad.;  set  down  Ad.  and 

7..18..10I  carry  3.^.-3,  12,  20,  27,  37,  47,  .57«.  are  £2. 

11..  19..   ,5  17s.;  set  down  17s.  and  caiTy  £2.   The  rest 

6 . .  1 0  - .  1 1^  as  hi  Simple  Addition. 

4 . .   0 . .   9i  In  Addition  of  Money,  the  reduction  of  one 

4.5  - .  17 . .   A^  denomination  to  the  next  greater  is,  generally 

done  without  the  ti'ouble  of  dividing,  by  the 

knowledge  previously  acquned  of  the  Money 
Taules. 

B2 
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MONEY. 

^  <^) 

(4) 

(7) 

(10) 

£.  s.        d. 

£.      s.      d. 

£.    s.      d. 

£.      s.       d. 

2  13  5i 

75  3  0 

21  14  71 

261  17   11 

7  9  41 

54  17   1 

75  16  0 

379  13  5 

5  15  41- 

91  15  111 

79  2  41 

257  16  7f 

9  17  61 

35  16   If 

57  16  51 

184  13  5 

7  16  3 

29  19  111 

26  13  8| 

725  2  31 

5  14  7f 

91  17  31 

54  2  7 

359  6  5 

(2) 

(•^) 

(8) 

(11) 

£.   s.  d. 

£          s.     d. 

£.      s.      d. 

£.      s.      d. 

27  7  0 

257   1  51 

73  2  11 

31   1   11 

34  14  101 

734  3  7f 

25  12  7 

75  13   1 

57  19  21 

595  5  3 

96  13  51 

39  19  71 

91  16  0 

159  14  71 

76  17  31 

97  17  31 

75  18  7| 

207  5  4 

97  14  U 

36  13  5 

97  13  5 

798  16  71 

54  11  71 

24  16  31 

(3) 

(6) 

(9) 

(12) 

£.  s.  d. 

£.        s.     d. 

£.        s.    d. 

£.     s.      d. 

35  17  0 

525  2  41 

127  4  71 

27  13  51 

59  14  101 

179  3  5 

525  3  10 

16  12  101 

97  13  101 

250  4  71 

271   0  0 

9  13  01 

37  16  81 

975  3  51 

524  9  1 

15  2  101 

97  15  7 

254  5  7 

379  4  01 

37  19  0 

59  16  01 

379  4  5f 

215  5  11| 

56  19  If 

W 

EIGHTS  AND  MEASURES 

i. 

TROY  W] 

3IGHT. 

APOTHECARII 

:s'  WEIGHT. 

(13) 

(14) 

(15)      1 

(16) 

oz.  dwt.  gr. 

lb. 

OZ.  dwt.  gr. 

ft.  §.  3.  3. 

f.  5.  3.gr. 

5  11  4 

5 

2  15  22 

17  10  7  1 

2   1   0  12 

7  19  21 

3 

11  17  14 

9  5  2  2 

1   7  1  17 

3  15  14 

3 

7  15  19 

27  11  1  2 

10  2  0  14 

7  19  22 

9 

1  13  21 

9  5  6  1 

5  7  1  15 

9  18  15 

3 

9  7  23 

37  10  5  2 

9  5  2  13 

8  13  12 

5 

2  15  17  , 

49  0  7  0 

1  4   1  18 

1 

1 
1 
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AVOIRDUrOIS  WEIGHT. 

(17)    lb. 

or.  dr. 

(18) 

cwt.    qrs.  lb. 

(19)  t.  cwt.   qrs.  lb. 

152 

15  15 

25      1  17 

7  17  2  VZ 

272 

14  10 

72  3  26 

5  5  3  ]  ; 

303 

15  11 

54   1  16 

2   4   1  17 

255 

10  4 

24   1  16 

3  18  2  10 

173 

6  2 

17  0  19 

7  9  3  20 

635 

13  13 

55  2  16 

8  5   1  24 

LONG 

ME.ASURE. 

(20)  yds. 

ft.    in. 

(21)  lea.     m.   fur.po. 

(22)  m.    fur.ydi^. 

225 

1   9 

72  2   1  19 

39  6  3o 

171 

0  3 

27   1   7  22 

14  7  21 ; 

52 

2  6 

35  2  5  31 

3  4  ler- 

397 

0  10 

7 

9  0  6  12 

45  3  20; 

154 

2  7 

51   1   6  17 

17  1  \v- 

137 

1   4 

72   0  5  21 

32   4  17( 

CLOTH 

MEASURE. 

LAND  MEASURE. 

(23) 

(2 

4) 

(2.5) 

(26) 

yds.     qrs.    n. 

E.  e. 

qrs.    n. 

1     a.          r.       p. 

a.          ".       p. 

135  3  3 

272 

2   1 

726   1   31 

1232   1   M 

70  2  2 

152 

1   2 

219  2   17 

327  0  19 

95  3  0 

79 

0   1 

1455   3   14 

131   2   15 

176   1   3 

156 

2  0 

879   1   21 

1219   1  If 

26  0  1 

79 

3   1 

'        438  2   14 

223  2   t 

279  2   1 

154 

2   1 

1   757  0   0 

236  0   0 

IMPERIi^ 

lL  MEASURE. 

w 

NE. 

1 

!           ALE  AN 

D  BEER 

(27) 

(2 

3)        i 

(20) 

30 

hh.flfi.s^oh.qls. 

t.  hhd.crnl.qU.   1 

bf/r.  fir.  snl. 

hhd.     eal.   :irs 

31  57   1 

14  3 

27  2 

25  2   7 

76   51   '2 

97  18  2 

19  2 

56  3 

17  3  5 

57   3  3 

76  13   1 

17  0 

39  2 

96  2  6 

97  27  3 

55  46  2 

75  2 

16  1 

75   1   8 

22  :?     ^^ 

87  38  3 

54  1 

19  2 

96  3  7 

32   : 9  3 

55  17   1 

97  3 

54  3 

75  0  5 

55   ^  3 

',H       %     ^' 

i 

^,.^-^   .^ 
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DRY. 


( 

.31) 

qrs. 

h. 

300 

2 

167 

0 

369 

7 

50 

3 

74 

6 

b. 
16 
21 

7 
15 

3 


(.32) 

p.  sol.  qtn. 

2  1  2 

0  1  3 

3  0  0 

1  1  2 

2  0  1 


1 

t 

(33) 

1  w. 

d. 

h. 

1  71 

3 

11 

\   51 

2 

9 

'  76 

0 

21 

95 

3 

21 

1  79 

1 

15 

, 

TIME 

(34) 

w. 

d.    h.    m. 

8. 

57 

2   15  42 

41 

95 

3  21  27 

51 

76 

0  15  37 

28 

53 

2  21  42 

27 

98 

2  18  47 

38 

(35)  A,  B,  C,  and  D,  were  partners  in  the  purchase  of  a 
quantity  of  goods  :  A  laid  out  £7.  half-a-guinea,  and  a  crown  ; 
Bj  49^.  C,  54*.  6d.  and  D,  87^.     What  was  the  purchase  ? 

Ans.  j£:i3..6..3. 

(36)  A  man  lent  his  friend  at  different  times  these  several 
sums,  viz,  £63. — £25.-15. — £32. .7. — £15. .14. .10.  and  four 
score  and  nineteen  pounds,  half-a-guinea,  and  a  shilling. 
How  much  was  the  whole  loan?  A?is.  £236. .8. .4. 

(37)  Bought  goods,  for  which  I  paid  £54. .17  ;  for  packing 
13.?.  8d. ;  carriage  £1..5..4  ;  and  expenses  over  making  the  bar- 
gain 14*.  3d!.     What  was  the  whole  cost?     Ans.  £57. .10. .3. 

(38)  A  nobleman,  previous  to  quitting  town,  wished  to  dis- 
charge his  tradesmen's  bills.  On  inquiry  he  found  that  he 
owed  82  guineas  for  rent; — to  his  wine-merchant,  £72. .5  ; — 
to  his  confectioner,  £1';?..13..4  ; — to  his  draper,  £47..  13. .2  ; — 
to  his  tailor,  £110. .15. ,6  ; — to  his  coach-maker,  £157. .8  ; — to 
his  tallow-chandler,  £8. .17.. 9; — to  his  corn-factor,  £170. .6. .8; 
—to  his  brewer,  £52..17..0  ; — to  his  butcher,  £122. .11. .5  ; — 
to  his  baker,  £37. .9, .5  ; — and  to  his  servants  for  wages, 
£53..  18.  What  money  must  he  draw  from  his  banker,  in- 
cluding £100.  that  he  wished  to  lake  with  him  ? 

An.^.  £1032..17..3. 

(39)  A  father  was  24  years  of  a^e  (allowing  13  months  to 
a  3^ear,  and  28  days  to  a  month)  at  the  birth  of  his  first  child; 
between  the  eldest  and  next  born  was  1  year,  1 1  months,  and 
J  4  days  ;  between  the  second  and  third  were  2  years,  1  month, 
in  I  15  days  ;  between  the  third  and  fomth,  2  years,  10  months, 
nil  I  25  days.  W^hen  the  fourth  was  27  years,  9  months,  and 
12  days  old,  what  age  was  the  father? 

Ans.   58  years^  7  months,  10  days. 

(40)  A  clerk  having  been  out  collecting  debts,  presented 
an  account  that,  A  paid  him  £7. .5. .2'; — B  £15. .18. .6^; — 
il  £\oO..^  "'••2}  ; — D  £17. .6. .8  ; — E  5  ijiiineas,  2  crown  pieces, 
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4  half-crowns  and  is.  2d. ; — F  paid  him  only  twenty  groats  ; — 
G  £"76. .15.. 91  ;— and  H  jC121,.12..4.  How  much  was  the 
whole  amount  ?  ,  Ans.  jC39G..7..Gi. 

(41)  A  nultleman  had  a  service  of  plate,  which  consisted  of 
twenty  dishes,  weighing  203  oz.  8  divts.  ;  36  plates,  408  oz. 
9  diets.;  5  dozen  spoons,  112  oz.  8  diets.;  6  salts,  and  6 
pepper-boxes,  71  oz.  7  duts.  ;  knires  and  forks,  73  oz.  5  dwts. ; 
two  large  cups,  a  tankard,  and  a  mug,  121  oz.  4  dkets. ;  a  tea- 
urn  and  lamp,  131  oz.  7  divts.;  with  sundry  other  small  ar- 
ticles, weighing  105  oz.  5  diets.  The  weight  of  the  whole 
is  required.  Ans.  102  lb.  2oz.  13  dvts. 

(42)  A  hop-merchant  buys  5  bags  of  hops,  of  which  the 
first  weighed  2  cvt.  3  qrs.  13  Ih.  ;  the  second,  2  cwt.  2  qrs. 

11  lb. ;  the  third,  2  cwt.  3  qrs.  5  lb.  ;  the  fourth,  2  cwt.  3  qrs. 

12  lb.;  the  fifth,  2  cwt.  3  ^r.?.  15  /6.  He  purchased  also 
two  pockets,  each  pocket  weighing  84  lb.  I  desire  to  know 
the  weight  of  the  whole.  Aris.  15  cwt.  2  qrs. 


COMPOUND  SUBTRACTION 

Teaches  to  find  the  difference  of  Compound  Quantities. 

Rule.  Subtract  rs  iniutegers  :  but  borrow  (when  there  is  occasion) 
as  many  as  are  equal  to  one  of  the  7iexf  sreater  deuomination :  observ- 
ing to  carrif  one  to  the  uext  for  that  which  was  boiTowed.* 

Proof.     As  iu  Simple  Subtraction, 


MONEY. 

(I)          £.      s. 
From  715     2 
Take  476     3 

d. 

84 

(2)       £.      s. 
31G     3 
218     2 

d. 
54 

\   (3)    £.       s.     d. 
87     2   10 
79     3     7. 

*  Example. 

£.  s.  d. 
89..12..7J^ 
54..17..9I 
34..14..9I 


Subtract  £54..17..P|.  from  :C89..12..7^. 

Because  3  farthinffs  cannot  be  taken  from  2,  say  3 
from  4,  1,  and  2  are  3 ;  set  down  3  and  cairy  1. — 1  and 
9  are  10,  10  from  12,  2,  and  7  are  9 ;  set  down  9  and 
earn,-  1. — 1  and  17  are  18,  18  from  20.  2,  and  12  are 
14  :  set  down  14  and  cany  1  to  the  pounds. 
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(4) 
£.  s.        d. 

£. 

0) 
s. 

J. 

(10) 

d. 

(13) 
£.     s.     d. 

3   15      U 

321     17 

u 

527     3     5A 

10     7     6 

1    14     7 

257    14 

7 

139     5     7^ 

•      9  19     7 

(5) 
£.      s.       d. 

..  ''I 

^. 

(11) 
£.       s.       d. 

(14) 
£.       s.     d. 

25     2     5f 

59    15 

3| 

300   15     0 

500     0     0 

17     9     8^ 

36     17 

2 

296   15   10 

499   19   llf 

(6) 
£.      s.       d. 

(9) 
£.       s. 

d. 

(12) 
£.     s.      d. 

(15) 
£.       s.      d. 

37     3     4^^ 

71      2 

4 

68   13     9 

779   12     0 

25     5     2i 

19    13 

7f 

44   19   101 

689   13     6 

(16)                     £.      s.     d. 
Borrowed     350     0     0 

(17)                        £.      8.      d. 
Lent  577   10     0 

-D   .,         r26     5     0 
Faid  at      ^^    ^r\     a 
j/r          ,      73    10       D 

different  <  ^^      ^     g 
times      ^gg   ^4     g^ 

• 

^       .      , r    95   10     0 
Received      g^     o     0 
at  several     j^   -^^     g 
times    [   23   17     4l 

Paid  in  all 

ANI 

)  MEASURES. 

Remains  to  pay 

V^EIGHTS 

" 

TROY    WEIGHT. 

apothecaries'  WEIGHT. 

(18) 
lb.     oz.  diot.  gr. 

(19) 
lb.  oz.  dwt. 

gr- 

(20) 
ft.     g.     3.     3.    I 

(21) 
b.    %.    3.  3.gr 

52      1      7     2 

1     2     'i 

7 

5     2      10 

9    7    2    1    13 

39     0   15     7 

5     7      1 

5 

2     5     2      1 

5    7    3     1    18 

II 

AVO[RDUPOI 

S    WEIGHT. 

(50)  75.  o?.     dr. 
35   10     5 

(23) 

CU'f. 

35 

qr.    lb. 
1    21 

(24)  t.  cwt.  qrs.    lb. 

21      1     2     7 

29   12     7 

25 

1    27 

9   11      3   15 

ASSISTANT.] 
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LONG  ] 

MEASURE. 

IMPERIAL  MEASURE WINE. 

(25) 
yds.    ft.  in. 
107  2  10 

(26) 
lea.  mi.  fur.  po. 
147  2  6  29 

(31) 
Uid.  gal.  qts.pts. 
47  47  2  1 

(32) 

tun  hhd.  gal.qts, 

42  2  37  2 

78  2  11 

58  2  7 

33 

28  59  3  0 

17  3  49  3 

CLOTH  MEASURE. 

ALE  AND  BEER. 

(27) 
yds.   qrs.  n. 

71   1  2 

(28) 

E.  e.  qrs. 
35  2 

n. 

1 

(33) 
ar.    fr.  gal. 

37  2  1 

(34) 
hhd.  gal.  qfs. 
27  27   1 

3  2   1 

14  3 

2 

25   1   7 

12  50  2 

LAND  MEASURE. 

CORN  AND  COAL. 

(29) 
a.         r.    p. 

175   1  27 

(30) 
a.        r. 

325  2 

1 

(.35) 
qr.       b.      p. 

65  2   1 

(36) 
sc.  ch.     sa.     b. 

3  16  1  0 

59  0  37 

279  3 

5 

57  2  3 

2  12  2  1 

1 

TIME. 


*{2,7)yrs.   mo.    w.     d.  (38)      h.     m.    sec. 


79     8     2     4 
23     9     3     5 


24  42  45 
19  53  47 


t  (39)     yrs.    m.      d. 

10     7     20 

5     8     29 


(40)  When  an  estate  of  jC300.  per  annum  is  reduced  by  the 
payment  of  taxes  to  12  score  and  jei4..6.  what  are  the  taxes  ? 

Ans.  JC45..14. 

(41)  A  horse  with  his  furniture  is  worth  jC37..5;  without 
it,  14  guineas  ;  how  much  does  the  price  of  the  furniture  ex- 
ceed that  of  the  horse  ?  Ans.  jC7..17. 

(42)  A  merchant  commencing  trade,  owed  £750  ;  he  had 
in  ca.sh,  commodities,  the  stocks,  and  good  debts,  JC12510..7  ; 
he  cleared  the  first  year  by  commerce  £452. .3. .6.  What  was 
he  then  worth  ?  Ans.  £12212. .10. .6. 

(43)  A  gentleman  left  £45247.  to  his  two  daughters,  of 


*  In  this  example  allow  4  weeks  to  a  mouth,  and  13  months  to  the 
year. 

t  In  this,  reckon  30  days  to  a  month,  and  12  months  to  the  year. 
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which  the  younger  was  to  have  15  thousand,  15  hundred,  and 
twice  £15.     Wliat  was  the  elder  sister's  fortune  ? 

Ans.  ^£28717. 

(44)  A  tradesman  being  insolvent,  called  all  his  creditors 
together,  and  found  he  owed  to  A  £53. .7.. 6  ; — to  B  jei05..10  ; 
—'to  C  je34..5..2  ;— to  D  £28. .16. .5  ;— to  E  £14. .15. .8  ;— to 
F  £1 12. .9  ; — and  to  G  £143. .12. .9.  The  value  of  his  stock 
was  £2 12., 6 ;  and  the  amount  of  good  book-debts  was 
£112. .8. .3  ;  besides  £21. .10. .5.  money  in  hand.  How  much 
would  his  creditors  lose  by  taking  the  whole  of  his  effects  ? 

Ans.  The  creditors  lost  £146. .11. .10. 

(45)  My  agent  at  Seville,  in  Spain,  renders  me  the  follow- 
ing account  of  money  received  for  the  sale  of  goods  sent 
him  on  commission,  viz.  for  bees'  wax  £37..  15. .4  ;  stockings 
£37..6..7;  tobacco  £125. .11. .6  ;  linen  cloth  £112. .14. .8  ;  tin 
£115. .10. .5.  He  informs  me  at  the  same  time,  that  he  has 
shipped,  agreeably  to  my  order,  wines,  value  £250..  15  ;  fruit 
£51. .12. .6';  figs  £19. .17. .6;  oil  £19. .12. .4;  and  Spanish  wool, 
value  £115. .15. ,6.  How  stands  the  balance  of  the  account 
between  us?  Ans.  Due  to  the  agent  £28. .14. .4. 

(46)  The  great  bell  at  Oxford,  the  heaviest  in  England,  is 
stated  to  weigh  7  to?is,  11  cwt.  3  qrs.  4  lbs.,  that  of  St.  Paul's, 
in  London,  5  tons,  2  cwt.  1  qr.  22  lbs.,  and  that  of  Lincoln, 
called  the  Great  Tom,  4  tons,  16  cwt.  3  qrs.  16  lbs.  How 
much  is  the  aggregate  weight  of  these  three  bells  inferior  to 
that  of  the  great  bell  at  Moscow,  which  is  198  tons? 

Ans.  180  tons,  8  cict.  3  qrs.  14  lbs. 


COMPOUND  xMULTIPLICATION 

Is  the  method  of  multiplying  Compound  Quantities. 

Rule.  Multiply  the  least  denomination ;  reduce  the  product 
and  carry  to  the  next,  as  directed  in  Compound  Addition  ;  and 
the  same  with  the  rest. 

When  the  multiplier  is  a  composite  number  above  12,  mul- 
tiply (as  before  directed)  by  its  component  parts.  For  other 
rmmbers,  multiply  by  the  factors  of  the  nearest  composite ; 
adding  to  the  last  product,  so  many  times  the  top  line  as  will 
supply  the  deficiency  ;  or  subtractijig  so  many  times,  if  there 
•"  -'n  excess. 


ASSISTANT.] 
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£.      s.       d. 
35   12     7J 
2 

MONEY. 

(2)                             (3) 
£.      s.       d.            £.      s.      d. 
75   13      l.V         62'    5     41 
3"                         4 

s 

1 

1 
1 

(4) 
£.       s.      d. 
57     2      4f 
5 

1      5     3i 

£.       s. 

(5)  57   18 

(6)  81      9 

(7)  64   10 

(8)  118     6 

d. 

71  X  6. 

lU  X  7. 

5X8. 

4i  X  9. 

£. 

(9)  135 

(10)  79 

(11)  247 

(12)  119 

.       d. 

3  Of  X  10. 
S     7i  X   11 

4  lU  X   12. 
7     5f  X   12. 

£.      s.      d. 

(13)  0     9     6 

(14)  1      2     6 

(15)  0     7     8i 

Xl8.t 
X26.| 
X21. 

(16)  1 

(17) 

(18) 

d. 
5     3^X35. 

7     2|X75. 
9     7    X37. 

£.  s.  d. 

(19)  1   5  3X97. 

(20)  0  6  4X43. 

(21)  What  is  the  value  of  127  Hj.  of  souchong  tea,  at  12^. 
3^.  per  Hj.?  Ans.  £77. .15. .9. 

(22)  135  stones  of  soap,  at  76-.  5fZ.  per  stone?  A?is.  £50..l..3. 

(23)  74  ells  of  diaper,  at  Is.  A^d.  per  ell?      Ans.  JC5..1..9. 

(24)  6  doz.  pairs  of  gloves,  at  Is.  lOJ.  per  pair?  Ans.  JC6..12. 

Note.  When  the  fraction  5,  ^,  or  |  is  comiected  with  the  multiplier, 
take  half  the  given  pnce  (or  the  price  of  one)  for  ^,  half  of  that  for  ^, 
and  fur  \,  add  them  both  together.^ 


*  In  tlois  example,  say  twice  3  are  6,  G  fai'things  are  l^J.  set  down 
lid.  and  carry  1 ;  twice  7  are  14  and  1  ai-e  15,  15J.  are  Is.  3(Z.  set  down 
■id.  and  CcUiy  1 ;  twice  12  are  24  and  1  are  25,  25s.  are  £l..5.  set  down 
5s.  and  cairy  1 ;  twice  5  are  10  and  1  ai'e  11,  set  down  1  and  cany  1 ; 
twice  3  ai'e  6  and  1  are  7,  set  down  7. 


X3+2=2f 


s.     d. 

£. 

s. 

d. 

+  9..  6 

X  1.. 

2. 

6 

2X9=18 

8 

19..  0 

9.. 

0. 

0 

9 

3 

£8. .11..  0  Ans. 

07.. 

0. 

0 

Multiplican 

ix 

■T ^ 

5. 

0 

^  Example. 

£'^9 

- 
•J. 

0 

What   is   the  vahi€ 
11.^  U.S.  of  tea,  at  10s. 

of 
dd. 

d. 

.  9 

^xio. 

per  lb.  ? 

11 

0  Ans. 


£5.. IS..  3  =thevalneof  11. 

^X   5..  4.^=    ..   du i. 

2..  8:i=    ..   du i 

£G..  <)..  3|  Ans. 
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(25)  What  is  the  value  of  25^  ells  of  Holland,  at  3^.  4^d. 
•er  ell  ?  Ans.  jC4..6..0f 

(26)  75i  ib.  of  hemp,  at  1^.  3d.  per  ft.  ? 

Ans.  £4..14.A^. 

(27)  19i  yds.  of  muslin,  at  4s.  3d.  per  yd.  ?  Ans.  jC4..2..10i. 

(28)  35|  cwt.  of  raw  sugar,  at  £4. .15. .6.  per  cwt.  ? 

^n.y.  JC169..10..3. 

(29)  1541  cwt.  of  raisins,  at  jC4..17..10.  per  cwt.? 

A?is.  JC755..15..3. 

(30)  117i  gallons  of  gin,  at  12.9.  6d.  per  gallon  ? 

Ans.  je73..5..7i. 

(31)  85f  cwt.  of  logwood,  at  JC1..7..8.  per  cwt.  ? 

A;i5.  j£:il8..12..5. 

(32)  17f  yards  of  superfine  scarlet  cloth,  at  jC1..3..6.  per 
yard?  Ans.  £20.. 17.. l^. 

(33)  37i  ft.  of  hyson  tea,  at  12.?.  4d.  per  ft.  ?  A7is.  £23..2..6. 

(34)  56|  cwt.  of  molasses,  at  JC2..18..7.  per  cwt.? 

Ans.  jC166..4..7i. 

(35)  87|  ft.  of  Turkey  coffee,  at  4s.  3d.  per  ft.  ? 

Ans.  jei8..12..11i. 

(36)  120|  cwt.  of  hops,  at  £4. .7. .6.  per  cwt.? 

Ans.  £528..5..7J. 

When  the  multiplier  is  large,  multiply  the  given  quantity 
(or  price)  by  a  series  of  tens,  to  find  10,  100,  1000  times,  &c., 
as  far  as  to  the  value  of  the  highest  place  of  the  multiplier  ;  mul- 
tiply the  last  product  by  the  figure  in  that  place,  and  each 
preceding  product  by  the  figure  of  corresponding  value  ;  that 
is,  the  product  for  100  by  the  numher  of  hundreds,  the  product 
for  10  by  the  number  of  tens,  and  the  original  quantity  by  the 
units'  figure,  6fc.  The  sum  of  the  products  thus  obtained  will 
be  the  total  product  * 


Example.     Multiply  £7..U..9h-  by  364-5. 

£.  s.      d.  £.    s.     d.  times. 

7.. 14..  9iX5=       33..13..11i=         5 
10 


The  product  for      10        77..  7.. 11   X4=     309. .11..  8  =       40 

10 
The  product  for    100      773. .19..  2   X6=  4G43..15..  0  =     600 

10 


The  product  for  1000  77:?9..11..  8  X3=23-218..15..  0  =  3000 

Ans.   28210.. 15..  7^=  3645 
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(37)  407  ItJ .  of  gall-nuts,  at  3s.  9^d.  per  ft .  ? 

Ans.  JC77..3..21. 

(38)  729  stones  of  beef,  at  7s.  7^(1.  per  stone  ? 

Ans.  X'277..3..5i. 

(39)  2068  yards  of  lace,  at  9s.  5-^d.  per  yard  ? 

^;i5.  JC977..19..10. 

(40)  What  is  tlie  produce  of  a  toll-oate  in  the  course  of  the 
year,  if  the  tolls  amount,  on  an  average,  to  11^.  7^d.  per  day  ? 

Ans.  £2 12. .3. .11. 

(41)  How  much  money  must  be  equally  divided  among  1^ 
men,  to  give  each  j£;i4..6..8l  ?  '  Ans.  JC258..0..9. 

(42)  A  privateer  manned  with  250  sailors  captured  a  prize 
of  which  each  man  shared  jC125..15..6.  What  was  the  value 
of  the  prize?  A7is.  ^£31443.. 15. 

(43)  What  sum  did  a  gentleman  receive  as  a  dower  with 
his  wife,  whose  fortune  was  a  cabinet  with  two  divisions,  in 
each  division  87  drawers,  and  each  drawer  containing  21 
guineas?  ^7i.s\  j£:3836..14. 

(44)  A  merchant  began  trade  with  JC19118;  for  5  years 
together  he  cleared  jC1086.  a  year;  and  the  next  4  years 
JC2715..10..6.  a  year  ;  but  the  last  3  years  he  was  in  trade  he 
had  the  misfortune  to  lose,  upon  an  average,  .£475. .4. .6.  a 
year.     What  was  his  real  fortune  at  the  end  of  the  12  years  ? 

A?is.  £33984. .8.. 6. 

(45)  In  many  parts  of  the  kingdom  coals  are  weighed  in  the 
wagon  or  cart  upon  a  machine,  constructed  for  the  purpose. 
If  3  of  these  draughts  amounted  together  to  137  cict.  2  qrs. 
10  lb.;  and  the  tare,  or  weight  of  the  wagon,  was  13  cwt. 
1  qr. ;  how  many  coals  had  the  customer  in  12  such  draughts  ? 

Ans.  391  cwt.  1  qr.  12  lb. 

(46)  A  certain  gentleman  lays  up  every  year  £294.. 12. .6. 
and  spends  daily  £1..12..6.     What  is  his  annual  income  ? 

Ans.  £887..  15. 

WEIGHTS  AND  MEASURES. 

(47)  Muhiply  9  lb.  10  oz.  15  dwts.  19  ^r.  by  9,  11,  and  12. 

(48)  Muhiply  23  tons,  9  cwt.  3  qrs.  18  lb.  by  7,  8,  and  9. 

(49)  Multiply  107  yards,  3  qrs.  2  nails,  by  10,  17,  and  29. 

(50)  Multiply  33  bar.  2  jir.  3  gnh  by  11,  and  12. 

(51)  Multiply  110  miles,  G  /w\  26  poln^,  by  12,  13,  and  39. 

(52)  A  lunar  month  contains  29  days,  12  hours,  44  min. 
3  seconds  nearly.  What  time  is  contained  in  13  limar 
months  ?  * 
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[TUTOR'S 


COMPOUND  DIVISION 
Teaches  to  find  any  required  part  of  a  Compound  Quantity. 

Rule.  Divide  tlic  greatrsf  dcnomiiiafion ;  reduce  the  remainder  to 
the  next  less,  to  which  add  the  uext ;  divide  that,  and  proceed  as  be- 
fore to  the  end. 

Wheu  the  divisor  is  above  12,  the  work  must  be  done  at  length:  un- 
less it  is  a  cornposile  number,  for  whicli  observe  the  directions  in  Simple 
Division. 

Proof  by  Multiplication. 


MONEY. 

Ml) 

£.      s.     d. 
1)25     2  4 

(2) 
£.     s.     d. 

3)37  7  7 

(3) 
£.     s.     d. 

4)57  5  7 

(4) 
£.     s.     d. 
5)52  7  0 

£.    s. 

(5)  78  IC 

(6)  25  IS 

(7)  16  14 

(8)  124  15 

d. 
)     9i  -f-  6. 

7f  -^  7. 
-     H  -   8. 

21  ^  9. 

£.    s. 
(9)  87  14 

(10)  68  0 

(11)  49  14 

(12)  496  8 

d. 

0  bv  10. 
0  by  11. 
7  by  12. 
6  by  12. 

(13)  66     6 

(14)  596  12 

(15)  564  4 

6f  -H  25. 

7i  ~  36. 

-  6  ^63. 

(16)  248  17 

(17)  928  12 

(18)  608  13 

4  by  99. 

8  by  110 

9  by  144 

(19)  Divide  £1407..17..7.  by  243. 

(20)  Divide  ^£700791  .14..4.  by  1794. 

(21)  Divide  je4909S1..3..7ir.  by  31715. 

(22)  Divide  jC19743052..5.'^.7i.  by  214723. 

(23)  If  a  man  spend  je257..2..5.  in  12  months,  what  is  that 
per  month  ?  Ans.  £2l..Q..6\  j\. 

(24)  The-.<:lotbing  of  35  charity  boys  came  to  ^£57.. 3. .7. 
what  wa^jthe, expense  of  each  boy?  A7is.  £1..12..8if. 

(25^If  i  gaTC  £37..6..4f .  for  nine  pieces  of  cloth,  what 
was  that  p^r  piece?  Ajis.  je4..2..11|. 

^r: z — ■ 

*^  Example.     Divide  JE27..14..11i.  by  5. 

Say  tlifp  fives  in  27,  5  times  5  are  25  and  2  over; 

£.     s.      d.         £-2^^e  40s.  and  14 -are  54,  the  fives  in  54,  10  times 

5)27..14..114    •"  5  are"  50  and  4  over;  is.  are  48^7.  and  11  are  59, 

■  5    iQ   lis  3       the  fives  in  59,  11  fives  are  55  and  4  over;  M.  are 

~ — - — —^       16  qrs.  and  2  are  10,  the  fives  in  18,  3  limes  five 

are  15,  and  3  over{  pr  |. 


ASSlSTAxVT.]  PROMISCUOUS  EXAMPLES.  *0 

(26)  If  20  cwt.  of  tobacco  cost  £27..5.A\  ;  at  what  rate  did 
I  buy  it  per  ctvt.  ?  Ans.  jC1..7..3if . 

(27)  What  is  the  vakie  of  one  hogshead  of  beer,  when  120 
hogsheads  are  sold  for  j£:i54..17..M)  ?     Ans.  JC1..5..9|  yVo- 

(28)  Bought  72  yards  of  cloth  for  i;85..6.  What  wa''s  the 
price  per  yard?  Ans.  jC1..3..8i  fA. 

(29)  Gave  jC275..3..4.  for  18  bales  of  cloth.  What  is" the 
price  of  one  bale?  Ans.  .£15..5..8J  i|. 

(30)  A  prize  of  ^6:7257.. 3.. 6.  is  to  be  equally  divided  among 
500  sailors.   What  is  each  man's  share  ?  Ans.'£lA..\0..^\  ^^^. 

(31)  A  club  of  25  persons  joined  to  purchase  a  lottery 
ticket  of  jb'lO.  value,  which  was  drawn  a  prize  of  jG4000< 
What  was  each  man's  contribution,  and  his  share  of  the  prize- 
money  ?      Ans.  Each  contribution  8s.  and  share  of  prize  £160. 

(32)  A  tradesman  cleared  j6*2S05.  in  7^  years.  What  was 
his  yearly  profit  ?  Ans.  £,"374. 

(33)  What  was  the  weekly  salary  of  a  clerk  who  received 
je266..18..1i.  lor  90  weeks?  Ans.  £:2..19..3f. 

(34)  If  ibOOOO  quills  cost  me  jC187..17..1.  what  is%he 
price  per  thousand  ?  Ans.  X'1..17..6|  -^-^\. 

WEIGHTS  AND  MEASURES. 

(35)  Divide  83  lb.  5  oz.  10  dwts.  17  gr.  by  8,  10,  and  12. 

(36)  Divide  29  tons,  17  cwt.  0  qrs.  18  lb.  by  9,  15,  and  19. 

(37)  Divide  114  yards,  3  qrs.  2  nails,  by  10,  and  16. 

(38)  Divide  1017  miles,  Q  fur.  38  poles,  by  11,  and  49. 

(39)  Divide  2019  acres,  3  roods,  29  perches,  by  26. 

(40)  Divide  117  years,  7  months,  26  days,  11  hours,  27 
minutes,  bv  37. 


PROMISCUOUS  EXAxMPLES.  ^ 

(1)  Of  three  numbers,  the  first  is  215,  the  second  519,  anu 

the  third  is  equal  to  the  o\h<^.y.jO  croiL-ns,i:>  ^l^^,\\q  sum  of         :.1*- 
them  all  ?  .liu  Is,  be  divided  among  7  men,  no..      ^  .-w 

(2)  The  less  of^'is  the  share  of  each?  Ans.  £\b..\Q.         ,/r^'  - 
ference  £\\.   x»^person  had  25  purses,  each  purse  contain- 
both  ?       iieas,  a  crown,  and  a  moidoire,  how  many  pounds 

(.H^  had  he  in  all  ?  Ans.  £355. 


*  Add  the  difference  to  the  sum,  and  divide  hy  2  for  lljo  rrrcafer; 
sxibtiiict  the  diliereuce  from  the  sum,  and  divide  by  2  for  ihc     ^  v^. 


^ 
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(5)  What  difference  is  there  between  twice  eight  and  fifty 
and  twice  fifty-eight,  and  what  is  their  product  ? 

Ans.  50  cliff.  7656  product. 

(6)  The  greater  of  two  numbers  is  37  times  45,  and  their 
difference  is  19  times  4  :  required  their  sum  and  product. 

A71S.  3254  sum,  2645685  product. 

(7)  A  gentleman  left  his  elder  daughter  =£1500.  more  than 
the  younger,  whose  fortune  was  11  thousand,  11  hundred, 
and  JCII.  Find  the  portion  of  the  elder,  and  the  amount  of 
both.  Ans.  Elder's  portion  jC13611.  amount  £25722. 

(8)  The  sum  of  two  numbers  is  360,  the  less  is  144. 
What  is  their  difference  and  their  product  ? 

Ans.  72  difference^  31104=  product. 

(9)  There  are  2545  bullocks  to  be  divided  among  509  men. 
Required  the  number  and  the  value  of  each  man's  share,  sup- 
posing every  bullock  worth  £9. .14. .6. 

Ans.  Each  man  had  5  bullocks,  and  £48.. 12.. 6.  for  his  share. 

(10)  How  many  cubic  feet  are  contained  in  a  room,  the 
length  of  which  is  24  feet,  the  breadth  14  feet,  and  the  height 
11  feet?*  Ans.  3696. 

(11)  A  gentleman's  garden,  containing  9625  square  yards, 
is  .35  yards  broad  :    what  is  the  length  1       A?is.  275  yards. 

(12)  What  sum  added  to  the  43d  part  of  £4429.  will  make 
the  total  amount^jG240  ?  Ans.  £137. 

(13)  Divid#-*20^.  among  A,  B,  and  C,  so  that  A  may  have 
2s.  less  than  B,  and  C  2s.  more  than  B. 

Ans.  A  4s.  8d.  B  6s.  8d.  and  C  8s.  8d. 

(14)  In  an  array  consisting  of  187  squadrons  of  horse,  each 
157  men,  and  207  battalions  of  foot,  each  560  men,  how  many 
effective  soldiers  are  there,  supposing  that  in  7  hospitals  there 
are  473  sick?  Ans.  144806. 

(15)  A  tradesman  gave  his  daughter,  as  a  marriage  portion, 
a  sen  *  -"  .  -^  '  '-intr  12  drawers  ;  in  each  drawer  were  six 
divis  =^e  of  eacn  .^^/bere  were  £50.  four  crown 

{-io)  i.  X  ^....  .^37..6..4f .  for  nine  ^How  much  had  she  to 
was  that  p^r  piece  ?                                        .         Ans.  £3744. 
^, : l_ivhom  50  are 

•  ^    An <?  19 

*  Example.     DiviJe  £^7..1i..Uh.  by  5.  ^^J^^^ 

lives  in  27,  5  times  5  are  2.5  and  2  ove. 

£.     .<;.      ''/.  ■  .,  .        Ms.  and  14  are  54,  the  fives  in  .54,  10  times 

5)27..14..1U         5  are  00  and  4  over;  4s.  are  43 J.  and  11  are  59, 

5,.107Tp    -■        ^be  fives  in  59,  11  lives  are  55  and  4  over;  4d.  are 

— ~ — '- '—'       IG  qrs.  and  2  are  18,  the  lives  iu  18,  3  times  five 

are  15,  and  3  ovei^'pr  |. 
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(18)  Suppose  I  pay  eight  guineas  and  half-a-crown  for  a 
quarter's  rent,  but  am  allowed  15.?.  for  rejjairs  ;  what  does  my 
apartment  cost  nie  annually,  and  how  much  in  seven  years  ? 

Ans.  In  one  year,  .£31. .2.   In  seven,  jC217..14. 

(19)  The  quotient  is  1083;  the  divisor  28604;  and  the 
remainder  1788  ;  what  is  the  dividend  ?       Ans.  30979920. 

(20)  An  assessment  was  made  on  a  certain  hundred,  for  the 
sum  of  JC386...15..6.  the  amount  of  the  damage  done  by  a 
riotous  assemblage.  Four  parishes  paid  jC37..14..2.  each; 
four  hamlets  jC31.. 4. .2.  each;  and  four  townships  jC18..12..6. 
each:  how  much  was  deficient  ?  Ans   jC36..12  .2. 

(21)  An  army,  consisting  of  20,000  men,  got  a  booty  of 
jC12,000;  what  was  each  man's  share,  if  the  whole  were 
equally  divided  auTjng  them  ?  Ans.  \2s. 

(22)  A  gentleman  left,  by  will,  to  his  wife,  jC4560  ; — to  a 
public  charity,  jC572..10  ; — to  four  nephews,  .£750. .10.  each  ; 
— to  four  nieces,  £375.  12. .6.  each; — to  thirty  poor  house- 
keepers, 10  guineas  each  ; — and  to  his  executors,  150  guineas. 
"What  was  the  amount  of  his  property?    Ans.  JC10109..10. 

(23)  My  purse  and  money,  said  Dick  to  Harry,  are  worth 
126-.  Qd.  but  the  money  is  worth  seven  times  the  value  of  the 
purse  :   what  did  the  purse  contain?  Ans.  lis.  Id. 

(24)  Supposing  20  to  be  the  remainder  of  a  division,  423 
the  quotient,  and  the  divisor  the  sum  of  both,  plus  19  ;  what 
is  the  dividend?  Ans.  195446. 

(25)  A  merchant  bought  two  lots  of  tobacco,  which  weigh- 
ed 12  cict.  3  qrs.  15  Ih.  for  jC114..15..6.  ;  their  difference  in 
weight  was  1  cict.  2  qrs.  13  lb.  and  in  price  £7. .15. .6.  Re- 
quired their  respective  weights  and  value.* 

Ans.    Greater  weight  7  civt.  1  qr.  value  £6\..d..6. 

Less  weight  5  cwt.  2  qrs.  15  Ih   value  £53. .10. 

(26)  Divide  1000  crowns  in  such  a  marmer  among  A,  B. 
and  C,  that  A  may  receive  129  crowns  more  than  B,  and  B, 
178  less  than  C.    "'  Ans.  A  360  croums,  B  231,  C  409. 

(27)  If  103  guineas  and  7.5-.  be  divided  among  7  men,  how 
many  pounds  sterling  is  the  share  of  each?   Ans.  £15. .10. 

(28)  A  certain  person  had  25  purses,  each  purse  contain- 
ing 12  guineas,  a  crown,  and  a  moidoire,  how  many  pounds 
sferlihg  had  he  in  all  ?  Ans.  £355. 


*  Add  the  (litTerence  to  the  sura,  aHtl  divide  by  2  for  the  frreaiBrf 
y  8iibtj-act  the  dili'ereuce  from  the  sum,  and  divide  by  2  for  thf  /rss. 
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(29)  A  gentleman,  in  his  will,  left  X50.  to  the  poor,  and 
ordered  that  i  should  be  given  to  old  men,  each  man  to  have 
5^. — i  to  old  women,  each  woman  to  have  2s.  6d. — i  to  poor 
boys,  each  boy  to  have  l^-. — ^  to  poor  girls,  each  girl  to  have 
9d.  and  the  remainder  to  the  person  who  distributed  it:  how 
many  of  each  sort  were  there,  and  what  remained  for  the 
person  who  distributed  the  money  ? 

A71S.  66  men,  100  women,  200  boys,  222  girls  ; 
£2. .12. .6.  for  the  diatrihator. 

(30)  A  gentleman  sent  a  tankard  to  his  goldsmith,  that 
weighed  50  oz.  8  dwts.  to  be  made  into  spoons,  each  weigh- 
ing 2  oz.  16  diets,  how  many  would  he  have  ?         Ans.  18. 

(31)  A  gentleman  has  sent  to  a  silversmith  137  oz.  6  diets. 
9  gr.  of  silver  to  be  made  into  tankards  of  1 7  o^.  15  ducts.  \0  gr. 
each  ;  spoons,  of  21  oz.  11  dtots.  13  gr.  per  dozen  ;  salts,  of 
3  oz.  10  divts.  each  ;  and  forks,  of  21  oz.  11  dwts.  13  gr.  per 
dozen  ;  and  for  every  tankard  to  have  one  salt,  a  dozen  spoons 
and  a  dozen  forks  :   what  number  of  each  will  he  have  ? 

Ans.  Two  of  each  sort,  8  oz.  9  dwts.  9  gr.  over. 

(32)  How  many  parcels  of  sugar  of  16  lb.  2  oz.  each  are 
there  in  16  cwt.  1  qr.  15  Ib.l 

Ans.  113  parcels,  and  12  lb.  14  oz.  over. 

(33)  In  an  arc  of  7  signs,  14^  3^  53^^,  how  many  seconds  ? 

Ans.  806633'^. 

(34)  How  many  lbs.  of  lead  would  counterpoise  a  Jnass  of 
bulhon  weighing  100  lbs.  Troy  ?*  Ans.  82  lb.  4  oz.  9f-f^dr. 

(35)  If  an  apothecary  mixes  together  1  lb.  avoirdupois  of 
white  wax,  4  lbs.  of  spermaceti,  and  12  lbs.  of  olive  oil,  how 
many  ounces,  apolJiecaries^  weight,  will  the  mass  of  ointment 
weigh,  and  how  many  masses  of  3  drams  each  will  it  contain  ? 

Ans.  The  whole  247  oz.  7y*ig\  dr.  and  661  of  'i  dr.  each. 


PROPORTION. 

Proportion  is  either  direct,  or  inverse.  It  is  commonly 
called  the  rule  of  three  ;  there  being  always  three  num- 
bers or  terms  given,  two  of  which  are  terms  of  supposition;  and 
the  other  is  the  term  of  demand:  because  it  requires  2i  fourth 

*  BnUion  is  tlic  term  den'.)tm°f  gold  or  silver  in  the  mnss.  Le;i(l  is 
•Wei,::lierl  l>v   Avoiruiipuis  v» eight.     See   the  Table  of  Comparison  or 

VVfiJGH  1  - 
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term  to  be  found,  in  the  same  proportion  to  itself,  as  that 
which  is  between  the  other  two. 

General  rule  for  srAriNG  the  question.  Put  the  term 
of  demand  in  the  third  place  ;  that  t^m  of  anppositioii  which 
is  of  the  same  kind  as  the  demand,  the  firat ;  and  the  other, 
wliich  is  of  the  same  kind  as  the  required  term,  the  second* 

Also,  the  terms  being  thus  arranged,  reduce  the  first  and 
third  (if  necessary)  into  one  name,  and  the  second  into  the 
lowest  denomination  mentioned. 


THE   RULE   OF   THREE    DIRECT 

Requires  the  fourth  term  to  be  greater  than  the  second,  when 
the  third  is  greater  than  the  frst ;  or  the  fourth  to  be  less  than 
the  second,  when  the  third  is  less  than  the  first. 

Rule.  MullJ[)ly  the  second  and  lliiid  togetlier,  aud  divide  their  pro- 
duct by  the  first:  the  quotient  will  be  the  answer,  in  the  same  denorai- 
uatiou  ;is  the  second. + 

The  following  methods  of  dontractnig  the  operations  in  the  Rule  of 
Three  a»-e  highly  important,  and  should  never  be  lost  sight  of: — 

1.  Let  the  first  ;uid  third  Icnns  bo  reduced  no  lower  than  is  necessary 
to  make  tliem  of  the  same  denomination. 

2.  Let  the  divl  ':}nff  term  and  either  (Ijut  not  hollC)  of  the  other  tenns 
be  divided  by  any  number  tliat  will  divide  them  exactly;  and  use  the 
quotients  insteiid  of  tlie  original  numbers. 

3.  When  it  is  convenieutly  practicul)lc.  work  by  Compound  Multipli- 
cation and  Di^^sion,  instead  of  reducing  the  terms. 


*  Some  modern  authors  prefer  placing  the  term  of  drinand  the  second, 
and  that  similar  to  the  required  term  the  third.  This  arrnngoment  w^ill 
answer  the  purpose  er>ually  well,  observing  that  those  oi  like  kind  must 
be  reduced  (if  necessary)  to  the  sawr  name. 

t  The  followuig  General  Rule  comprehends  both  the  cases  of 
Direct  and  Inverse  Proportion  under  one  head;  which  is  considc- 
ed  by  muny  scientific  men  of  the  pi-esent  day  -as  a  more  systematic 
arrangement. 

Rule.  The  cpiestiou  being  stated,  and  the  terms  prepared,  consider, 
from  the  nature  of  the  case,  whether  the  required  term  \s>  to  be  greater 
or  less  thaii  the  second,  or  term  of  similar  kind:  if  greater,  multiply 
that  similar  to  the  an.stcer  \>y  the  greater  (jf  the  other  two,  and  divide 
the  product  by  the  less ;  if  less,  nmltiply  it  by  the  less  and  divide  thn 
product  by  the  greater.  In  either  case  the  quotient  will  be  the  term, 
required,  in  the  same  denoiiiiuatioii  as  the  .similar  term. 

Note.  It  is  evident  that  the  iibove  Rule  will  ariswer  generally, 
whether  the  rerm  of  demaiid  is  put  in  the  .=iecond  or  third  place. 

c 
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(V)  If  one  lb.  of  sugar  cost  4i(Z.  what  v/ill  54  lb.  cost?* 

(2)  If  a  gallon  of  beer  cost  10 J.  what  is  that  per  barrel? 

A?is.  jei..io. 

(3)  If  a  pair  of  shoes  cost  46^.  6d.  what  is  the  value  of  12 
dozen  pairs  ?t 

(4)  If  one  yard  of  cloth  cost  15^.  6d.  what  will  32  vards 
cost  at  the  same  rate  ?  Ans.  X24..i6, 

(5)  If  32  yards  of  cloth  cost  £24.. 16.  what  is  the  value  of 
one  yard?  A7i^\  15s.  6d. 

(6)  If  I  gave  JC4..18.  for  I  cwt.  of  sugar,  at  what  rate  did 

1  buy  it  pevlb.  ?  Ans.  IQ^d. 

(7)  Bought  20  pieces  of  cloth,  each  piece  20  ells,  lor  126-. 
6d.  per  ell,  what  is  the  value  of  tlie  whole  ?       Ans.  jC250. 

(8)  What  will  25  cwt.  3  qrs.  14  lb.  of  tobacco  come  to,  at 
lo^d.  per  lb.?  Ans.  ^£187.. 3. .3. 

(9)  Bought  271  yards  of  muslin,  at  65.  9^d.  per  yard,  what 
is  the  amount  of  the  whole?  Ans.  £9. .5. .Of  1. 

(10)  Bought   17  civi.   1  qr.   14  lb.  of  iron,  at  3irZ.  per  lb. 
what  was  the  price  of  the  whole?  Ans.  £26..7..0^. 

(11)  If  coffee  is  sold  for  o^d.  per  ounce,  what  will  be  the 
price  of  2  cwt.  ?  Ans.  X82..2..8. 

(12)  How  nianv  vards  of  cloth  mav  be  bought  for  X'21.. 
11.. li.  vvhen  31  yards  cost  je2..14..3."? 

Ans.  27  yards,  3  qrs.  1  Jy  nail. 

(13)  If  1  cwt.  of  Cheshire  cheese  cost  .£1..14..8.  what  must 
I  give  for  31  lb.  1  Ans.   \s.  Id. 

(14)  Bought  1  cwt.  24  Ih.  8  oz.  of  old  lead,  at  9.;?.  per  cwt. 
what  did  the  lead  cost?  Ayis.  lO.v.  Ill  ii|f/. 

(15)  If  a  gentleman's  income  be  X"500.  a  year,  and  he  spend 
195.  4c?.  per  day,  what  is  his  annual  saving  ?    Ans.  jC147..3..4. 

(16)  If  14  yards  of  cloth  cost  10  guineas,  how  manv  Flem- 
ish ells  can  1  buy  for  X-283..17..6.  ?      Am.  504  Fl.  cUs,  2  qrs. 

(17)  If  504  Flemish  ells,  2  quarters,  cos:  X:283..17..6.  what 
is  the  cost  of  14  yards?  Ans.  jC10..10. 


lb.    d.      lb. 

pr.     s.  d. 

■prs. 

*  As  1  :  4^  :  :  5-1 

'  As   1   :   4..G 

:  :   144 

4           13 

12 

18     ■\y.)7'2  qrs. 

2..14..0 

12)243  d. 

12 

•20s.  n.i.-=X'l...n..3.  Ans. 

£'i'Z..n..Q. 

Ans. 
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(18)  At  the  rate  of  £[..!. .8.  for  3  lb.  of  gum  acacia,  what 
must  be  given  for  29  10.  4  oz.l  Ans.  10. .11. .3. 

(19)  If  1  English  ell,  2  quarters,  cost  4^.  7c?.  what  will  39i 
yards  cost  at  the  same  rate  ?  Ans.  £d..3..5\  ^. 

(20)  If  27  yards  of  Holland  cost  £5. .12. .6.  how  many 
English  ells  can  I  buy  for  £100.?  A7is.  384  eUs. 

(21)  If  7  yards  of  cloth  cost  176'.  8d.  what  is  the  value  of 
5  pieces,  each  containing  27^  yards  ?  Ans.  17..7..()^  -i. 

(22)  A  draper  bought  420  yards  of  broadcloth,  at  the  rate 
of  14.V,  lO^d.  per  ell  English:  what  was  the  amount  of  the 
purchase  money  ?  Ans.  jC250..5, 

(23)  A  grocer  bought  4  hogsheads  of  tMgar,  each  hogshead 
weighing  neat  6  cict.  2  qrs.  14  lb.  at  £2. .8. .6.  per  cict.  what  is 
the  value  ?  Ajis.  jC64..5..3. 

(24)  A  draper  bought^  packs  of  cloth,  each  pack  contain- 
ing 4  parcels,  each  parcel  10  pieces,  and  each  piece  26  yards  ; 
at  the  rate  of  jC4..16.  for  6  yards:  what  was  the  purchase 
money  ?  Ans.  ^6656. 

(25)  If  24  lb.  of  raisins  cost  6i-.  6fl.  what  will  18  frails  cost, 
each  frail  weighing  neat  3  grs.  ]8  Ib.l        Atis.  £24. .17. .3. 

(26)  When  the  price  of  silver  is  os.  per  ounce,  what  is  the 
value  of  14  ingots,  each  inoot  weighing  7  lb.  5  oz.  10  dirts.  1 

Ans.  £313. ..5. 

(27)  What  is  the  value  of  a  pack  of  wool,  weighing  2  cwt. 
1  ^r.  19  lb.  at  17^.  per  tod  of  28  ft.  ? 

Ans.  £8..4..6i  f|. 

(28)  Bought  171  tons  of  lead,  at  £14.  per  ton;  paid  car- 
riage and  other  incidental  charges,  £4..  10.  Required  the 
whole  cost,  and  the  cost  per  lb. 

Ans.  £2398.. 10.  the  xrhole  cost,  and  the  cost  per  lb.  l^d   gflfj. 

(29)  If  a  pair  of  stockings  cost  10  groats,  how  many  dozen 
pairs  can  I  buy  for  £43. .5.  ?  Ans.  21  doz.  7^  pairs. 

(30)  Bought  27  doz.  5  lb.  of  candles,  at  the  rate  of  o.y.  9c?. 
a  dozen  :   what  did  they  cost?  Ans.  £7..17..7|. 

(31)  A  factor  bought  86  pieces  of  stuff,  which  cost  him 
£517. .17. .10.  at  46'.  10c?.  per  yard.  How  many  yards  were 
there  in  the  whole,  and  how  many  English  ells  in  a  piece  1 

Ans.  2143  yards ;  and  19  ells.  4  qrs.  2||  nails,  in  a  piece. 

(32)  A  gentleman  has  an  annuity  of  £896..  17.  What  may 
he  spend  daily,  that  at  the  year's  end  he  may  lay  up  200  guin- 
eas, afier  giving  to  the  poor  quarterly  10  moidores  ? 

Ans.  £1..14..8  3V5. 
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THE   RULE   OF   THREE   INVERSE 

Requires  the  fourth  term  to  be  less  than  the  second,  wher. 
the  third  is  greater  than  the  first ;  or  the  fourth  to  be  greater 
than  the  second,  when  the  third  is  less  than  the  frst. 

Rule.  Multiply  tlie  first  and  second  together,  and  dndde  their  pro- 
duct by  the  thiid :  the  quotient  will  be  the  answer,  as  before. 

(1^  If  8  men  can  do  a  piece  of  work  in  12  days,  in  how 
many  days  can  16  men  do  the  same?* 

(2)  If  54  men  can  build  a  house  in  90  days,  how  many 
men  can  do  the  same  in  50  days  ?  Ans.  971  7nen. 

(3)  If,  when  a  peck  of  wheat  is  sold  for  2^".  the  penny  loaf 
weighs  8  oz. ;  how  much  must  it  weigh  when  the  peck  is 
worth  but  ].?.  Qd.1  Ans.  10|  oz. 

(4)  How  many  sovereigns,  of  206\  each,  are  equivalent  to 
240  pieces,  value  126-.  each?  A^ns.  144. 

(5)  How  many  yards  of  stuff  three  quarters  wide,  are  equal 
in  measure  to  30  yards  of  5  quarters  wide  ?     Ans.  50  yds. 

(6)  If  I  lend  a  friend  j6.*200.  for  12  months,  how  long  ought 
he  to  lend  me  £lb0.1  Ans.  16  months. 

(7)  If  for  21.?.  I  have  1200  Ih.  carried  36  miles,  what  weight 
can  I  have  carried  24  miles  for  the  same  money  ? 

Ans.  1800  Ih. 

(8)  If  I  have  a  right  to  keep  45  sheep  on  a  common  20 
weeks,  how  long  may  I  keep  50  upon  it?     Ans.  18  weeks. 

(9)  A  besieged  town  has  a  garrison  of  1000  soldiers,  with 
provisions  for  only  3  months.  How  many  must  be  sent  away, 
that  the  provisions  may  last  5  months  ?  Ans.  400, 

(10)  ]f  £20.  worth  of  wine  be  sufficient  to  serve  an  ordi- 
nary of  100  men,  when  the  price  is  jC30.  per  tun  ;  how  many 
will  £20.  worth  suffice,  when  the  price  is  only  jC24.  per  tun  ? 

Ans.  125  men. 

(11)  A  courier  makes  a  journey  in  24  days,  by  travelling 
12  hours  a  day  :  hou'  many  days  will  he  be  in  going  the  same 
journey,  travelling  16  hours  a  day  ?  Ans.  18  days. 

(12)  How  much  will  line  a  cloak,  which  is  made  of  4  yards 
of  plush,  7  quarters  wide,  the  stuff  for  the  lining  being  but  3 
quarters  wide  ?  Ans.  9i  yards. 


m.     d.       m.     J,      ,, 
A^  8  :  12  :  :  16  :  _— =G  days.  Ans. 
16  ^ 
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DIRECT  AXI)  IXVEKSF.  PKOPORTION  PROMISCUOUSLY  ARRAXGED. 

(1)  If  14  yards  of  broadcloth  cost  JC9..12.  what  is  the 
purchase  oi'  75  yariiri  ?  A/is.  jC51..8,.6J  j\. 

(2)  If  14  pioneers  make  a  trench  in  18  days,  in  how  many 
days  would  34  m'n  make  a  similar  trench;  working:,  in  both 
cases,  12  hours  a  day  ?      Ans.  7  days,  4  /tours,  56-j-\  niinutcs. 

(3)  How  much  must  1  lend  to  a  friend  for  12  months,  to 
requite  hiy  kindness  in  having  lent  me  £64.  for  8  months? 

Ans.  JC42..13..4. 

(4)  Bought  59  cxot.  2  qrs.  21  lb.  of  to1)acco,  at  jC2..17..4. 
per  cu-t.  what  does  it  come  to?  Ans.  dC171..2..1. 

(5)  A  woollen  draper  purchased  147  yards  of  broadcloth, 
at  14,9.  %d.  per  yard.  Suppose  that  he  sold  it  in  pieces  for 
coats,  each  1^  yard,  how  much  must  he  charge  for  each,  so 
as  to  gain  i:i6.J0..9.  by  the  whole  ?  Ans.  jC1..9..3f . 

(6)  If  jGIOO.  gain  jC4..10.  interest  in  12  months,  what  sum 
will  gain  the  same  in  18  months?  Ans.  JC6G..13..4. 

(7)  A  draper  having  sold  147  yards  of  cloth,  at  the  rate  of 
£1..9..3f .  for  If  yard,  found  that  he  had  gained  jei6..10..9. 
What  did  the  whole  cost  him,  and  how  much  per  yard  ? 

Ans.  The  whole  jC106..11..6.  and  lAs.  6d.  per  yard. 

(8)  If  jC  100.  in  12  months  gain  £4..  10.  interest,  in  what 
time  will  £66..  13.. 4  gain  the  same  interest  ?     Ajis.  18  months. 

(9)  If  a  draper  bought  147  yards  of  cloth,  at  14:S.  6d.  per 
yard,  and  sold  it  in  pieces  for  coats,  each  1|  yard,  for 
jC1..9..3f.;  how  much  would  he  gain  per  yard,  and  by  the 
whole  ?  Ans.  2s.  3d.  per  yard,  £16. .10. .9.  by  the  whole. 

(10)  If  1  cwt.  cost  £12.. 12. .6.  what  must  be  given  for  14 
cwt.  1  qr.  19  lb.?  Ans.  £182..0..11i  _|_ 

(11)  If  £100.  gain  £4. .10.  in  12  months,  what  inte'rest  will 
£375.  gain  in  the  same  time?  Ans.  £16. .17. .6. 

(12)  A  regim.ent  of  soldiers,  consisting  of  1000  men,  are 
to  have  new  coats,  each  to  be  made  of  2^  yards  of  cloth,  5 
quarters  wide,  and  to  be  lined  with  shalloon  of  3  quarters 
wide.     How  many  yards  of  shalloon  will  line  them? 

Ans.  4166  yards,  2  qrs.  2|  nails. 


THE   DOUBLE   RULE   OF  THREE 

H.\R^r«9  terms  given,  three  of  supposition  and  two  of  demand, 
to  find  a  sirtfi,  in  the  same  proportion  with  the  terms  of  de- 
mand, as  that  of  the  terms  of  supposition.     It  com^mses  ttm 
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operations  of  the  single  rule. — But  it  may  comprise  three^ 
four,  or  more  operations  of  the  Single  Rule  ;  as  there  may  be 
seven  terms  given  to  find  an  eighth,  or  nine  to  find  a  tenth,  &c. 
In  this  respect  it  is  unlimited  ;  and  is  therefore  more  properly 
called  COMPOUND  proportion. 

Rule  1.  Put  the  terms  of  demand  one  under  another  in  the  third 
place  ;  the  terms  of  supposition  iii  the  same  order  in  the  first  place  ; 
excejit  that  wliich  is  of  the  same  nature  as  the  required  term,  which 
must  be  in  the  second  place. 

Examine  the  statings  separately,  usuig  the  middle  temi  in  each,  to 
know  if  the  proportion  is  direct  or  inverse.  When  direct,  mark  the 
first  term  with  an  asterisk :  when  inverse,  mark  the  third  tenn. 

Find  the  product  of  the  marked  terms  for  a  Divisor,  and  the  product 
of  all  the  rest  for  a  Dividend :  divide,  and  the  quotient  will  be  the 
answer.* 

Rule  2.  (1)  Of  the  conditional  terms,  put  the  principal  cause  of 
action,  gain  or  loss,  &c..  in  the  first  place.  (2)  Put  that  wliich  denotes 
time  or  distance,  &c.,  in  the  second,  and  the  other  in  the  third.  (3) 
Put  the  terms  of  demand  luider  the  Hire  terais  of  supposition.  (4)  If 
the  blank  falls  in  the  third  place,  multiply  the  first  and  second  terms 
for  a  divisor,  and  the  other  three  for  a  dividend.  (5)  But  if  the  blank 
is  in  the  first  or  second  place,  di^■ide  the  jiroduct  of  the  rest  by  the  pro- 
duct of  the  third  and  fourth  terms,  for  the  answer. 

Note.  It  will  save  much  labom-  to  wTite  the  tenns  of  the  DiN-idend 
over,  and  those  of  the  Divisor  under  a  line,  like  those  of  a  compound 
fraction,  and  to  cancel  them  accordingly.  See  Reduction  of  Vulgar 
Fractions,  Case  6. 

Proof.     By  two  operations  of  the  Single  Rule  of  Three. 
(1)   If  14  horses  eat  56  bushels  of  oats  in  16  days,  how 
many  bushels  will  serve  20  horses  24  days  ?t 

*  See  also  Supplemental  Questions,  Nos.  6  and  7. 


t  By  Rule  1.  1 

h.  h.  $     10     12 

d.   }   :  56  :  :   :{  d.  }   :  — Yzzriz —  =  120  bushels. 
*16)  ^24S  ^i^^t 

1        1 

By  Rule  2.     i  Bv  two  single  statings 

h.      d.      b.        ^      10     12  '      ^-      b.        h.      b. 

14:16:56     ^0x^0X^4         *•  (1)  As  14  :  56  :  :  20  :  80 
20  :  24  :  —         ..^.^     =1^0 

1^X10  d.      h          d.       h 

^       ?  (2)  As  16:  80::  24:  120 
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(2)  If  8  men  in  14  clays  can  mow  1 12  acres  of  grass,  how 
many  men  can  mow  2000  acres  in  ten  days?     A7ts.  200  9n€/i. 

(3)  If  jCIOO.  in  ]2  months  gain  .£(>.  interest,  how  much 
will  X'75.  gain  in  9  months  ?  Ans.  jC3..7..6. 

(4)  If  jClCO.  in  12  months  gain  £G.  interest,  what  principal 
will  gan»  JC3..7..6.  in  9  months  ?  Aii^.  £75. 

(5)  If  jClOO.  gain  £6.  interest  in  12  months,  in  what  time 
will  jC75.  gain  jL'3..7..6.  interest?  Ans.  9  months. 

(6)  It"  a  carrier  charges  £2. .2.  for  tlic  carriage  of  3  cwt. 
150  miles,  how  much  ought  he  to  charge  for  the  carriage  of 
7  cict.  3  (/rs.  14  lb.  50  miles?  Ans.  JC1..16..9. 

(7)  I  f  40  acres  of  grass  be  mown  by  S  men  in  7  days,  how 
many  acres  can  be  mown  by  24  men  in  2S  days  ?     Ans.  480. 

(8)  If  £2.  will  pay  8  men  for  5  davs'  work,  how  much  will 
pay  32  men  for  24  days'  work  ?  '  Ans.  je38..8. 

(9)  If  a  regiment  of  soldiers,  consisting  of  1360  men,  con- 
sr-nie  351  quarters  of  wheat  in  1  08  days,  how  much  will  11232 
soldiers  consume  in  50  days?  Ans.  1503g-''j.  qrs. 

(10)  If  939  horses  consume  351  quarters  of  oats  in  168 
davs,  how  many  horses  will  consume  1404  quarters  in  5G 
days?  Ans.  11268. 

(11)  If  I  pay  £14. .10.  for  the  carriage  of  60  cwt.  20  miles, 
what  weight  can  I  have  carried  30  miles  for  £5. .8. .9.  at  the 
same  rate?  Ans.  15  cwt. 

(12)  If  144  threepenny  \o?ixes  serve  18  men  for  6  days,  how 
many  fourpenny  loaves  will  serve  21  men  for  9  days? 

Ans.  189. 


PRACTICE 

Ts    so   called    from    its    general    use    among    merchants    and 
tradesmen. 

It  is  a  concise  method  of  com.puting  the  value  of  articles, 
&c.,  by  taking  aliquot  parts. 

The  General  Rule  is  to  suppose  the  price  one  pound,  one  shilliug, 
or  one  penny  each.  Then  wili  tiie  given  Jiumlxjr  of  articles,  consider- 
ed accordingly  as  pounds,  or  shillings,  or  pence,  be  the  supjyosed  valii'.- 
of  the  wli«)le  ;  out  of  which  the  aliquot  part  or  parts  are  to  be  taken  for 
the  real  price. 

Note.  An  aliquot  part  of  a  number  is  such  a  pai't  as  being  tak'en  a 
certain  number  oF  times  will  produce  the  number  exactly  :  thus,  4  is  an 
aliquot  part  of  12  ;  because  3  fours  are  12. 
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ALIQUOT    PARTS. 


[tutor's 


Of  a  pound. 

s.     (1.        £. 

10     0  are  4 

6     8  ...   1 

5     0  ...   1 

4     0  ...   i 

4  ...   i 

6  ...    • 

0  ...  A 

8  ...-^ 

4  ...  ,V 

3  ...  A 

0  ...  J, 

8  ...  .Vt 


Of  a  shilling, 
d.  s. 

6     are      4 
4  i 

3  i 


Of  a  jjenny. 

2  qrs.  are  \d. 
1  ^r.     is     i(/. 


Of 


a  ton. 
ton. 


Clt't. 

10       are  i 

5  I 

4  i 

2  3  yr  li^  lb  \ 

n i 

2  t\ 

1              IS  o^ 


Of  a  cwt. 

qr.      lb.      cwt 

2,  or  56  are  4 

1,  or  28  ...  I 

16  ...  I 

14  ...  I 

8...tV 
7  ...  tV 


(yf/  quarter 


lb. 

qr. 

14 

are 

o 

/ 

... 

4 

4 

... 

^ 

3.1 

... 

i 

2 

... 

tV 

1^ 

... 

^> 

1 

IS 

21 

Q/ 

alt 

oz. 

lb. 

Of  alb.  Troy. 

oz.  lb. 

6     are      ^ 
4,  &c.,  as  in 
the  parts  of 
a  shilling^. 


Of  an  oz.  Troy 
Tlie  same  as 
the  parts  of  a 
£.  changing 
the  names 
from  shillings 
to  dwis. 


Ofadwt. 

diet. 
are      ^ 

1 

...        ^ 

T 

i 

-g 


Rule  1.  When  the  price  is  less  than  a  peimy,  call  the  given  num- 
her  pencr,  and  take  the  aliquot  parts  that  are  in  a  penny  ;  then  di^'ide 
])}'  12  and  20,  to  reduce  the  answer  to  pounds. 


(l)iisi5704M.ati 
12)1426 
2|0)TT[8..10 
Ans.  JC5..18..10. 


(2)  7695  at  if/. 
Ans.  jei6..0..7i. 


(4)  6547  at  ^d. 
Ans.  jE:20..9..21. 


(3)  5470  at  U-  (5)  4573  at  ^d. 

Ans.  JC11..7..11.        Ans.  £14. .5. .9^. 

Rule  2.  When  the  price  is  less  than  a  shilling,  call  the  given  num- 
ber shillings,  t:iko  the  aliquot  part  nv  parts  that  are  in  a  shilling,  add  the 
quotients  together,  and  divide  by  20,  as  in  the  preceding  rule. 

*(1)  7547  at  Id.       It(2)  3751  at  lid.     1(3)  54325  at  l^d. 


Ans.  je31..8..11.|     J 

ins.£ 

19..10..8f.i  Ans.  £339. .10..71. 

*ld.=^r^  7547*. 

2!0)6-2:8..11 
Ans.  £Sl..8..U. 

\ld.  =^  37615. 
i  =  l    312..7 
78.. 1| 

210)39,0.. 8,^ 
j£:i9..10..SJ.  Ans. 
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(4)  6254  at  l^d. 
Ans.  :£:45..1 2..0^ 

(5)  2~351  at  2d. 
A?is.  JC19..11..10, 


(5)  7210  at  21^. 
Ans.  £67. .11..: 


(7)  2710  at  2ifl 

A71S.  £28. A. .7. 


(8)  3250  at  2^d. 
A71S. 


(9)  2715  at  3c?. 

Ajis.  JC33..18..9, 


(10)  7062  at  31c?. 
Ans.  £95. .12..: 


(18)  2715  at  5}d. 
Ans^£o9..7..9^. 

(19)  3120'at  u^d. 

Ans.  ^7 If.  10. 


(32)  9872  at  B^d. 
Ans.  JC359..18..4. 


(33)  5272  at  9d. 

Ans.  j£*197..14. 


(20)  752 Tat  5fd.      '(34)  6325  at  9}d. 
Ans.  ^180.. 3. .9f!  Ans.  jC243..15..61 


(21)  3271  at  6d. 
Atis.  JC81..15..6. 


(22)  7914  at  6ld. 
Ans.  i:206..1..10J 


(35)  7924  at  91^^. 
A71S.  JC313..13..2. 


1(36)  2150  at  9^d. 
.1     A?is.  i:87..6..10i. 


23)  3:;i;50  at  6ld. 
Ans.  £88".. 0.. 5. 


(11)  2147  at  3i.f/. 
A?is.  X-31..6..21 


(24)  2708  at  6^d. 
Ans.  JC76..3..3. 


(37)  6325  at  10^. 
Ans.  jl:263..10..10. 


(38)  5724  at  10J-<f. 
Ans.  £244. .9. .3. 


(25)  3271  at  7d 

Ans.  £95..8.A.\ 


(39)  6327  at  IQid, 


(12)  7000  at  3^d 

Ans.  £109. .7. .6.'     An 
{T3y3257at^d. 

Ans.  JC54..5..8. 


1(26)  3254  at  7}d. 
'       '        je9S..5..11- 


1(27)  27 


01  at  7^d. 


(14)  2056  at  4^d. 
Ans.  £36. .8. .2. 

(15)  3752  at  4±d- 
A71S.  £7Q''..7..0. 


Ans.  £84. .8.. U 


j(4U)  3254  at  lO^d. 
I        Ans.  £142..?.. 3. 
j(4T)'729raTT0}f7r 
A71S.  £326. .11. .64-. 


(28)  3714  at  7|ri. 
A71S.  £119..18..7Jr 


'42)  3256  at  \\d. 
Ans.  £149. .4. .8. 


(29)  2710  at  8d. 

A71S.  £90.. 6.. 8. 


(43)  7254  at  l]J-t/. 
A71S.  £340. .0.. 71 


(30)  3514  at  8\d.     |(44)  3754  at  1  Ufi. 
Ans.  £120. .15. .101.:     Ans.  £179. .17. .7. 


(16)  2107  at  A^d. 

Ans.  £41. .14. .01 
(TTyS^rO^aTsZ        1(31)  2759  at  S^d.     1(45)  7972  at  llf^^. 
Ans.  £66.. 17.. 6.|     Ans.  £97.. 14. .31. 1     Ans.  £390. .5. .11. 

Rule  3.  When  the  price  ie  more  than  one  shilliug,  and  less  than  two, 
take  the  part  or  parts  for  the  excess  above  a  shilling,  add  the  quotients 
to  the  given  qnnntity,  and  reduce  the  whole  to  pounds  aj>  before.  Or, 
when  convenient,  t^ke  the  alicpiot  part  of  a  jjouud. 


*(1)2106  at  VZ\d. 
A71S.  £107..9..10i. 


(2)  3715  at  I2\d. 
A71S.  £193..9..9J 


(3)  2712  at  12fc/. 
'  Ans.  £144..1..6. 


of 


21OC5. 


(i75..r.) 

^   ■*      _43^101 

2|0)2i4i9..10l 

Ans.  jeib7..9..10.^ 


This  example  is  worked  by  taking 
W,  and  llicn  f  of  that;  because  a 
g  is  4V 
t^  of  h  f>T 
hvclves  are  48. 


is  = 


of  a  shilling  ;  which 
of   rr,  beccu&e  4 


C2 
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(4)  2107  at  l.y. 
Ans.  JC114. 


Id.  1(19)  2750  at  l5.4f^, 
.2. .7.    Ans.  £:i91..18..6i 


(5)  3215  at  Is.  lld.\{^0)  3725  at  1^.  5c?. 
Ans.  jei77..9..i03j     Ans.  jC263..17..1 


(34)  7104  at  1^.  8^d. 
Ans.  £:606..i6. 


(35)  1004  at  1^.  8id. 
Ans.  £86. .16.. I. 


(6)  2790  at  1*.  i 
Ans.  £156. .18 


if/.  (21)  7250at  1^.51^. 
..9.i    Ans.  £521..!. .101. 


(36)  2104  at  Is.  9d. 
Ans.  JC184..2. 


(7)  7904  at  1^.  If  li.  (22)  2597  at  1^.  5^d. 


£4; 


16. .8, 


(8)  3750  at  1.^.  2d. 
Ans.  jE:218..15. 


Ans.  £:i89  .7. .3^ 


(37)2571  atls.9ld. 
Ans.  £:227..12..9^. 


(23)  7210  at  1^.  5}d. 
Ans.  jC533..4..9i. 


(38)  2104atl5.  9i(f. 
A?is.  JC188..9..8. 


(9)  3291  at  1.^.  21a.  (24)  7524  at  1^.  6d 


Ans.  £195.-.8..0| 


(10)  9254  at  1^.21 
Ans.  jC559..1..1 


(25)7103  at  1^.  6-]-rZ, 
Ans.  £54:0. .2. .53^ 


(ll)7250atl.y.  2fcZ. 

A}is.  £445. .11. .51. 

(12)  7591  at  Is.  'Sd. 

Ans.  £474. .8. .9. 


(13)  6325  at  l.y 
A?is.  £401.. II 


-id. 
.04, 


(14)5271at  l.y.  3i(/ 
Ans.  £340. .8. .41 


(15)  3254  at  Is.S^d. 
Ans.  £213. .10. .10 


Ans.  £564.-6, 


(39)  7506atU.  9f<^. 
A71S.  £680..4..7i. 


(40)  1071  at  Is.  lOd. 
Ans.  £98. .3. .6. 


(26)  3254  at  ls.6U- 
Ans.  £250..16r.7. 


;^4 1)5200  at  1^.101(7. 
Ans.  £482. .1.. 8. 


(27)  7925  at  Kv.  6|r/, 
Ans.  £619. .2. .9^ 


(28)  9271  at  Is.  Id 
Ans.  £733..19..1. 


(42)2117atK^.10irf. 

Ans.  £198..9..4i. 

(43)1007  at  J  ^.lOfd. 

Ans.  £95..9..1i. 


(29)7210atl5.7if/ 
Ans.  £578.. 6. .01 


(30)2310atU.  7iff. 
Ans.  £187..13.''.9, 


(44)  5000atl5.  11</. 

Ans.  £479..3..4. 

(45)21 05  al  1  ^."lliri. 

Ans.  £203.-1 8..51. 


(16)  2915  at  Is.  4(^^.1(31)  2504  at  1^.  l^d. 
Ans.   £194. .6. .8.!  Ans.   £206. .1.. 2 


(17)3270atl^.4if/.i(32)  7152  at  Is.  8d. 
Ans.   £221. .8. .11. 1       Ans.   £596- 


(46)1006atU.liirf. 

Ans.  £98..10..1. 

(47)l2'705  at  \s.  Ufd. 

Ans.  £267..13..7|. 


(18)  7059  at  1^.  4ifZ.!(33)  2905  at  Is.  8if/.'(48)5000at  U.  llir/ 
A71S.  £485..6..ii.|     Ans.  £245..2..2i.|     Ans.  £489..11..8. 

Rule  4.  When  the  price  is  an  even  number  of  shillingg,  the  given 
quantity  may  be  multiplied  by  half  that  number,  doubling  the  units' 
•figure  of  the  product  for  shillings,  aiiJ  the  rest  of  the  product  will  bo 
pounds.     Or  take  the  aliquot  part  of  a  pomid. 

(1)  2750  at  2s.  (4)  1572  at  S^-.  |(7)  5271  at  \U. 

Ans.  £275.  Ans.  £628.. 16. 1        Ans.  £3689.. 14. 


(2)  3254  at  As. 
Ans.  £650 
2710 


,16. 
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t  6s. 
Ans.  £813, 


(5)  2102  at  \0s.        j(8)  3123  at  16^. 
Ans^  £1 051.  A ns.  £2498.. 8. 

(6)  2101  an2^y:        |(9)T075  at  16^. 
Ans.  £1260. .12.!  A7is.  £860 
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PRACTICE. 


5^^ 


(10)   1(521  at  ISs. 
Ans.  jeM5:i..l3. 


NoTK.  At  2*.  take  the  tenth,  aiid  at  10s.  tak( 
the  half  of  so  uiaTiy  £. 


Rule.  5.  When  the  price  is  an  odd  numher  of  shillings,  work  hy 
Kule  4th  for  the  greatest  even  nuim^cr,  uud  add  -/^  of  the  given 
quantity  for  the  odd  shiiiing. — Or,  take  such  parts  of  a  pound  as 
will  make  the  given  price. 


*(1)  3270  at  3^. 
Ans.  jE:490..10. 


(4)  3214  at  95. 
Ans.  jei446..6. 


(2)  3271  at  bs. 

Ans.  jE:817..15. 
(3)T7T5  at  7"s. 
Ans.  JG950..5. 


(5)  2710  at  lis. 
Ans.  JC1490..10. 


(6)  3179  at  l?jo. 
Ans.  £2060. .7. 


(7)  2150  at  lbs. 
Ans.  jei612..10. 


(8)  3142  at  17^. 
Ans.  JC2670..14. 


(9)  2150  at  19*. 
Ans.  je2042..10. 


Rule  6.  When  the  price  consi.'sts  of  sbillings  and  pence,  suppose  the 
given  number  to  be  pounds,  and  take  such  aliquot  part,  or  tlie  sum  <.i 
such  aliquot  ports,  hs  v^nll  make  the  given  price. — Or,  woi'k  for  the 
shillings  as  in  the  precediug  Riiics,  and  take  parts  for  the  residue. 


t(l)  2710  at  Qs.  8d. 
Ans.  JC903..6..8 


%{7)  2710  at  3^.  2d. 
Ans.  je429..1..8. 


(2)  3150  at  3s.  Ad. 

Ans.  £b2b. 

(3)  2715  at  2.V.  6d. 
Ans.  X-339..7..6. 

(4)  7150  at  1.^.  8^. 
Ajis.  jE:595..16..8. 


(8)  7514  at  4*.  '7d. 
Ans.  1721. .19. .2 


i(13)7152atl75.6f(Z. 

I Ans.  ^£6280.. 7. 

1(14)  251  Oat  14^7  JV. 
\Ans.  .£1832. .16. .5^. 
1(15)^715  at  96\4i</. 
■  Ans.  £1741. . 8. .U. 
i(  16)2572atl35.7^T/ 
I     Ans.  £1752. . 3 "o. 


(5)  3215  at  Is.  4d. 
Ans.  £2 14.. 6.. 8 

(6)  7211  at  U73d: 
Ans.  £450. .13. .9 


(9)  2517  at  5;?.  3d. 
Ans.  £6u0..14..3. 
(I0)"2f)47~at  Is.  3ir7.i 
Ans.  £923..Il..l6i.l 
JYYy-S^lTafbs.  91 J 
.'   Ans.  £943..16..i^i. 

(12)21  (>3Tt  1  bi^4y:{  1 8)  32 : 0 at  1 5^. 7| d. 
.A?is.  £1616.. 13. .fi. 


•(17)7251atl45.8JJ. 
.Ans.  £5324. .1 9. .0|. 


Rule  7.  When  the  price  consi.e;ts  of  ponnds,  shillings,  and  pence, 
multiply  the  give;!  ijTiantity  hy  ihe  nianhrr  of  ponnds,  and  -.lake  ahquoi 
partf!  for  the  resi'lue. — Or,  work  for  the  shillings  a.-;  in  ik  9  precedui:^ 
Rules,  &c. — Or,  when  the  given  number  of  articles  is  liCft  >ai-ge,  work 
by  Compound  Multiplication, 


s.           s. 

s.  d.        £. 

s.d. 

£. 

*  2=-,V  3270 

t  6..8=i  2710 

t2..6.. 

2710 

l=i     327 

Ans.£^(d?,..i 

8.           ^'^ 

338.  )5 

163. .10 

' 

9(     « 

Ans.  £490..  10. 

• 

''42?__'" 
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[tutor's 


\'l)  7215  at  £7. A. 

Ans.  Je51948. 


^7)  2107  at  £1..13. 

An.-;.  ^3476. .11, 


(■2)  2104  at  je5..3. 

Ans.  X-10835..12, 


;(8)  3215  at  JL4..0..8. 
;         Ans.  £13931.. 13.. 4. 


(3)  2107  at  £2.-8. 

Ans.  £5056. 


(4)  7156  at  £5. .6. 
A??^.  £37926. 


1(9)2154  at  £7..1..3. 
16. 1        Ajis.  £15212. .12..6. 

j(10)  2701' ^t  £2.. 3.. 4. 
16.  Ans.  £.5852. .3.. 4 


(13)  3210  at£l..I8..6|. 

A71S.  £6180. ■5..7|. 

(14)  2157  at  £2..7..4i. 
Ans.  £5109..7..10^. 

(15)  142  at  £1..15..2|. 

Ans.  £250. .2. .6^. 


(16)  95  at£l5..14..7:^. 
Av.-i.  £1494..7..4|. 


(5)  2710  at£2..3..7^. 
^;/.s-.  £5911. .3. .9 


(6)  3215  at£l..l7. 

Ans.  £5947..  15. 


(11)  2715  at  £l..l7..2i, 
Ans.  £5051. .0.. 7.-^. 


(12)  2157  at  £3.. 15. .2^ 
Ans.  £8108. .19. .54 


!(17)  37  at  £l.,19..5|. 

1^ A?is.  £73..0..8|. 

1(18)  2175Tt£2..15..4^". 
Ans.  £6022..0..7|. 


RuLK  8.     Wheu  the  giveu  quantity  consists  of  several  deiiominations, 
niil'^i    •V  the  price  by  the  nTiniber  of  the  highest,  aud  take  aliquot  pai'ts 


for  t]:r  iuferior  deuomijiatious. 


(1)  At  jC3..17..6.   per  ctvt.  what  is  the  value  of  25  cwt. 
2  qrs.  ]4  Ih.  of  soap  ?t 

(2)  At  £l..A..9.  per  cict.  what  is  the  value  of  17  cwt.  1  qr, 
17  lb.  1  Ans.  £21.. 10.. 8. 

(3)  Sold  85  cwt.  1  rjr.  10  lb.  of  iron,  at  jC1..7..8.  per  cwt. 
what  is  the  value  of  the  whole  ?  Ans.  jGllS..]  ..Oj. 

(4)  If  hops   are  sold  at  jC4..5..8.  per  ctvt.  what  must  be 
given  for  72  cwt.  1  qr.  18  Ib.f.  A.7is.  je310..3..2. 

(a)  What  is  the  value  of  27  cwt.  2  qrs.  15  lb.  of  logwood 
at  jei..l..4.  per  cwt.1  A71S.  £29..9..6}. 

(6)  Bought  78  cwt.  3  qrs.  12  lb.  of  molasses,  at  jC2..17..9. 
per  cwt.  what  must  I  give  for  the  whole  ?     Ans.  £227.. 14. 

(7)  Sold  56  cwt.  1  qr.  17  lb.  of  sugar,  at  X'2..15..9.  per  cwt. 
how  much  is  the  whole  charge?  A71S.  jC]57..4..4i. 

(8)  What  is  the  value  of  97  cict.   15    lb.  of  currants,   at 
£3..  17..  10.  per  cwt.  ?  A?is.  jC378..0..3. 

(9)  At  JC4..14..6.  the  cwt.  what  is  the  value  of  37  cict.  2  qrs, 
13  lb.  of  raw  sugar  ?  A71S.  £177..14..8i. 


*  4=}  7215 

t2  qrs.=^  £3. .17. .6 

5X5=25 
19..  7. .6 

50505 
1443 
^51948  Ans. 

lb.               96. .17. .6 
14=i          1..18..9 
9..8i 
£99..5..1Ji  Ans, 
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(10)  Bought  sugar  at  JC3..14..6.  the  cwt.  what  did  I- give 
for  15  cwt.  1  qr.  id  Ih.  r  Ans.  jC57..2..9. 

(11)  Required  the  value  of  17  oz.  8  dwts.  IS  grs.  of  gold, 
at  je:3..17..10i.  per  ounce.  Ans.  jC67..17..11. 

(12)  At  JC37..6..8.  per  cwt.  the  value  of  1  cwt.  2  qrs.  10^ 
lb.  of  cochineal  is  required.  Ans.  jC59..10. 

(13)  Required  the  value  of  13  JiMs.  42  gals,  of  Champagne 
wine,  at  ;£25..13..6.  per  hhd.  Ans.  X'3o0..17..10. 

(14)  A  gentleman  purchased  at  an  auction  an  estate  of 
149  a.  3  r.  20  p.  at  jC54..10.  per  acre.  What  was  the  whole 
purchase  money,  including  the  auction  duty  of  Id.  in  the  £. 
the  attorney's  bill  for  the  deeds  of  conveyance,  jC33..6..8.  and 
his  surveyors  charge  for  measuring  it,  at  16-.  per  acre  ? 

Ans.  £8447..5..0i. 

Rule  9.  To  find  the  price  of  1  lb.  at  a  given  number  of  shillings  per 
cwt. 

Multiply  the  shillings  by  3  and  divide  the  product  by  7  ;  the  quotient 
will  be  the  i>rice  of  1  lb.  in  farthings.* 

(1)  What  is  the  price  of  1  lb.  at  44.9.  4^.  per  cwt.  ?^ 

(2)  What  are  the  respective  prices  per  lb.  at  8Qs.  4d.  ;  91  s. ; 
and  116^.  8d.  per  cwt.?  A7is.  d^d.,  Ofd.,  and  Is.  O^d. 

Rule  10.  It  is  sometimes  expedient  to  chan;?e  the  price  and  the 
quantity  for  each  other.  Thus  48  yards  at  2»*.  9d.  wtU  be  equivalent  to 
33  yards  at  4^?. ;  because  2*.  9^.  =  33^.  and  4*.  =  48d. 

(!)  What  is  the  value  of  72  yds.  at  3*.  5d.  and  at  146-.  7d. 
per  yard  ?  Ans.  £12. .6.,  and  £d2..10. 

(2)  80  7/ds.  at  15s.  3d.  and  at  16^.  8d.  per  yard? 

Ans.  jeei.,  a7id  X'G6..13..4. 

(3)  42  lbs.  at  lU-J.  and  at  l.v.  3i(/.  per  lb.  ? 

Ans.  je2..0..3.,  and  jC2..13..4i. 


TARE  AND  TRET. 

Gross  weight  is  the  weight  of  any  goods,  together  with  that 
of  the  package  which  contains  them. 


*  Multiplying  by  3  reduces  the  shillings  to  foitrpencrs,  and  7  four- 
pences  (or  2s.  Ad.)  are  the  value  of  1  cwt.  at  \  farthing  per  lb. 
t  44s.  U. 

3 

7yi33 

19  farthings  =  \\d.  per  lb.  Ans. 


62  TARE   AND   TRET.  [TUTOR'S 

Neat  weight  is  that  of  the  articles  alone,  or  what  remains 
after  the  deduction  of  all  allowances. 

Tare  is  an  allowance  for  the  weight  of  the  package.  It  is 
either  so  much  in  the  whole,  or  at  so  much  per  hag,  box,  bar- 
rel, &c.,  or  at  so  much  in  the  cwt. 

Tret  is  an  allowance  of  4  lb.  in  104  lb.  (or  ^^  part)  for  waste. 

Cloff  is  an  allouance  of  2  lb.  in  3  cwt.  on  some  goods  :  but  both 
these  are  nearly  obsolete. 

Suttle  is  the  remainder  when  any  particular  allowance  has  been 
deducted. 

Rule.  When  the  Tare  is  at  so  much  for  each  bag,  &c.,  the  wkote 
Tare  may  be  fonnd  by  multiplying  by  the  number  of  them.  When  it 
is  at  so  much  per  cwf.  take  the  aliquot  parts  of  the  Gross  for  the  Tare. 
Subtract  the  Tare  from  the  Gross;  the  remainder  is  the  Neat;  tmless 
there  is  Tret  allowed. 

If  Tret  is  allowed,  it  is  ^  of  the  Tare  suttle,  which  being  sub- 
tracted from  it,  the  remainder  is  the  Neat.  But  if  Cloff  also  is  to 
be  alloA-ed,  the  civts.  Tret  suttle,  multiplied  by  2,  and  divided  by 
3,  will  be  the  lbs.  Cloff,  which  subtract  to  find  the  Neat. 

(1)  In  7  frails  of  raisins,  each  weighing  5  ctct.  2  qrs.  5  Ih. 
gross,  tare  at  23  Ih.  per  frail,  how  much  neat  weight  ?* 

(2)  What  is  the  neat  weight  of  25  hogsheads  of  tobacco, 
weighing  gross  163  cwt.  2  qrs.  15  lb.  tare  100  Ih.  per  hogs- 
head ?     '  Ans.  141  cwt.  1  qr.  7  Ih. 

(3)  In  16  hags  of  pepper,  each  weighing  85  Ih.  4  oz.  gross, 
tare  per  bag,  3  lb.  5  oz.  how  many  pounds  neat  ?  Ans.  1311  lb. 

(4)  What  is  the  neat  weight  of  5  hogsheads  of  tobacco, 
weighing  gross  75  cwt.  1  qr.  14  Ih.  tare  in  the  whole  752  lb.  ? 

Ans.  68  cwt.  2  qrs.  18  Ih. 

(5)  In  75  barrels  of  tigs,  each  2  qrs.  27  Ih.  gross,  tare  in 
the  whole  597  lb.  how  much  neat  weight?     Ans.  50  cict.  1  qr. 

(6)  What  is  the  neat  weight  of  18  butts  of  currants,  each 
8  cwt.  2  qrs.  5  lb.  gross,  tare  at  14  lb.  per  cwt.  ?f 


cwt.qr.  th.  cu-t.qr.  Ih. 

*  5. .2..  .5  gi-oss.  t  8. .2..  .5 

23  tare.  9X2=18 

5..1..10  neatof  1  frail. 


Ans.  37..!.. 14  neat  of  the  whole. 


lb. 

76. 

.3. 

.17 
2 

U=\ 

1.53. 
19. 

.3. 
.0. 

.  6 

.2.51 

whole  gross, 
tai-e. 

Ans. 

134. 

.2. 

^8| 

neat. 
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(7)  In  25  barrels  of  figs,  each  2  cut.  1  qr.  gross,  tare  per 
cwt.  16  lb.  how  much  neat  weight  ?     Ans.  48  civt.  0  qr.  24  Ih. 

(8)  What  is  the  neat  weight  of  9  hogsheads  of  sugar,  each 
weighing  gross  8  cwt.  3  qrs.  14  lb.  tare  16  lb.  per  cwt.  ? 

yl/i6-.  68  cwt.  1  /jrr.  24  Z6. 

(9)  In  1  butt  of  currents,  weighing  12  cwt.  2  qrs.  24  lb. 
gross,  tare  14  lb.  per  cwt.  tret  4  /Z/.  per  104  M.  what  is  the  neat 
weight  ?* 

(10)  In  7  cwt.  3  qrs.  27  lb.  gross,  tare  36  lb.  tret  according 
to  custom,  how  many  pounds  neat?  Ans.  826  lb. 

(11)  In  152  cwt.  1  ^r.  3  /6.  gross,  tare  10  lb.  per  cwt.  tret 
as  usual,  how  much  neat  weight?  Ans.  133  cwt.  1  ^r.  12  Z6. 

(12)  What  is  the  neat  weight  of  3  hogsheads  of  tobacco, 
weighing  15  cwt.  3  qrs.  20  Lb.  gross,  tare  7  lb.  per.  cwt.  tret 
and  cloff  as  usual  ?t 

(13)  In  7  hogsheads  of  tobacco,  each  weighing  gross  5  cwt. 
2  qrs.  7  lb.  ;  tare  6  lb.  per  cm;;,  tret  and  clotl'  as  usual,  how 
nmch  neat  weight?  Ans.  34  cu:t.  2  qrs.  8  lb. 


INVOICES,  OR  BILLS  OF  PARCELS. 
(1)   Mrs.  Bland,  London,  Sept.  1,  1830. 

Bought  of  Jane  Harris. 

^\  d.  £.     s.     d. 

15  pairs  worsted  stockings  at     4  6  per  pr. 

1  doz.  thread  ditto   .      .      at      3  2    

■1  doz.  black  silk  ditto  .      at     8  3   

11  doz.  milled  hose    .      .     at     4     2   

2  doz.  cotton  ditto    .      .     at     7     6   

17  pairs  kid  gloves     .      .     at     1      8   

JC21..18..4 


Ih.          cwt. 

*U  =  \    12. 

lb.             1- 

qrs.  lb. 

.2.-24  jrross. 
,2..  10  tare. 

Ib^       cwt. 
17=^15. 

qrs.  lb. 

.3..  20  gross. 
3..  271  tare. 

4=  2VIL, 

.  0..  14  suttle. 
1..19t.et. 

26)14.. 

.  3..  201  suttle. 
2..    8    tret. 

Ans.   10. 

.2..  23  neat. 

14., 
14X2^3= 

.  1..  121  suttle. 
91  cloflf. 

Ans.  14.. 

.  1..     3    neat. 
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(2)  Mr.  Isaac  Pearson, 


Derby,  June  3,  1830. 


Bought  of  John  Sims  and  Son. 
d. 


15     yds.  satin     . 
18i  yds.  flowered  silk  . 
12     yds.  rich  brocade  . 
161  yds.  sarcenet     .      . 
yds.  Genoa  velvet  . 


13 
23 


yds.  lustring 


s. 
at  9 
at  17 
at  19 
at  3 
ai  27 
at     6 


£. 


d. 


6  per  yard 

4    .'.... 

8    

2    

6   

3   


;£62..11..94- 


(3)  Miss  Enfield,  Nottingham,  June  4,  1830. 

Bought  of  Joseph  Thompson. 
s.      d. 


£. 


d. 


A\  yds.  cambric 
121  yds.  muslin  . 
15     yds.  printed  calico 

2      doz.  napkins 
14     ells  diaper     .      . 
35      ells  dowlas  . 


at   12      6    per  yard 


at 
at 
at 
at 
at 


3 

4       

3  each  .. 

7  per  ell 


JC17..14..11 


Received  the  above ^ 

Joseph  Thompson. 

(4)  Mrs.  Mary  Bright  sold  to  the  Right  Honourable  Lady 
Anna  Maria  Lainb  18  yards  of  French  lace  at  12^.  36?.  per  yd. 
5  pairs  of  fine  kid  gloves  at  2s.  2d.  per  pair,  1  dozen  French 
fans  at  3.?.  Qd.  each,  two  superb  silk  shawls  at  three  guineas 
each,  4  dozen  Irish  lamb  at  \s.  3d.  per  pair,  and  6  sets  of 
knots  at  2.^.  6d.  per  set. — Please  to  make  the  Invoice  for  her. 

Total  amount  .£'23. .14. .4. 

(5)  Mr.  Thomas  Ward  sold  to  James  Russell  Yernon,  Esq., 
171  yards  of  fine  serge  at  3s.  9d.  per  yd.  18  yds.  of  drugget  at 
9^.  per  yd.  15^  yds.  of  superfine  scarlet  at  226-.  per  yd.  16| 
yds.  of  Yorkshire  black  at  18^.  per  yd.  25  yds.  of  shalloon  at 
1.9.  9d.  per  yd.  and  17  yds.  of  drab  at  17^.  6d.  per  yd. — Make 
an  Invoice  of  these  articles.         Total  amount  £Q>0..\0..5\. 

(6)  Mr.  Samuel  Green,  of  Wolverhampton,  sent  to  Messrs. 
Wright  and  Johnson,  agreeably  to  order,  27  calf  skins  at 
3*.  6f/.  each,  75  sheep  skins  at  1^.  Id,  39  colouied  ditto,  at 
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1*.  8(/.  15  buck  skins  at  lis.  6d.  17  Ivussia  hides  at  10^.  7d. 
and  125  lamb  skins  at  l.y.  2-^J. — Draw  up  the  Invoice. 

Total  (unnunt  JC39..1..81. 
(7)  Mr.  Ricliard  Groves  sent  the  following  articles  to  the 
Rev.  Sanuic'l  W'alsingham  :  viz.  2  stones  of  raw  sugar  at  ^\d. 
per  Itj.  2  loaves  of  sugar,  loi  itj.  at  l\}^d.  per  ib.  a  stone  of 
East  India  rice  at  '^\d.  per  lb.  2  stones  Carolina  rice  at  bd.  per 
ft.  15  oz.  nutmegs  at  7>\d.  per  oz.  and  half  a  stone  of  Dutch 
coffee  at  1^.  lOt/.  per  lb. — Make  a  copy  of  the  Invoice. 

Total  aiaoanl  jC3.,5..53. 


BILLS   OF   BOOK-DEBTS. 

(8)  Mr.  Charles  Cross,  Chester. 

To  Samuel  Grant  and  Co.,  Dr 


1830.                                                             s.     d.                £.  s.  d. 
A.pril  14.  Belfast  butter,  1  cwt.        at    0     Q>\  per  ft. 

Cheese,7cu-^3^r.9. 12/6.  at56     Olongcwt. 
May      8.  Butter,  i  firkin,       28/6.  at    0     5i  per  ft. 
July    17.  5  Chesh"  cheeses,  127/6.  at    0     6i     " 
Sept.    4.  2  Stilton  ditto,         15/6.  at    0   10^     " 

Cream  cheese,         13/6.  at    0     8^     " 

jC30..1..6f 

Dec.  28. 

Received  the  contents, 

Samuel  Grant. 

(9)  Mr.  Charles  Septimus  Twigg,                        Newark. 

To  Isaac  Jones,  Dr. 

1829.  s.  d.                      £.  s.  d. 
Oct.    22.  Tares,  39  bushels       at     1    10    per  bush. 

1830.  Pease,  18  bushels       at  30     4    per  qr. 
Feb.    18.  Mah,        7  qrs.        .     at  63     6    per  qr. 

Hops,      2  cwt.  1  qr.  at     1      5     per  ft. 
Feb.   20.  Oats,        6  qrs.        .     at    2     4i  per  bush. 
Beans,  17  qrs.        .     at  37     4    per  qr. 

JC84..9..1 

1830,  July  1.      Received  the  above  for  Isaac  Jones, 

Thomas  West. 
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SIMPLE  INTEREST 

Is  the  premium  allowed  for  the  loan  of  any  sura  of  money 
during  a  civen  space  of  time. 

The  Fri?icipal  is  the  money  lent,  for  which  Interest  is  to  be 
received. 

The  Rate  per  cent,  per  annum  is  the  quantity  of  Interest 
(agreed  on  between  the  Borrower  and  the  Lender)  to  be  paid 
for  the  use  of  every  jGIOO.  of  the  Principal,  for  one  year. 

The  Amount  is  the  Principal  and  Interest  added  together. 

I.  To  find  the  Interest  of  any  Sum  of  Money  for  a  Year. 

Rule.  Multiply  the  Principal  by  the  Rate  per  cent,  and  that  Pro- 
duct divided  by  100  will  give  the  Interest  requiied. 

Note.  When  the  Rate  is  an  aliquot  part  of  100,  the  Interest 
may  be  calculated  more  expeditiously  by  taking  such  part  of  the 
Principal.  Thus,  for  5  per  cent,  take  2V  '■>  for  ^  per  cent,  t/-,  or  -j 
of  i  ;  for  2  per  cent.  3V  5  for  2\  per  cent.  J^  ;  for  3  per  cent.  3L, 
plus  ^  of  that ;   &c. 

This  Rule  is  applied  to  the  calculation  of  Commission.  Bro- 
kerage, Purchasing"  Stocks,  Insurance,  Discounting  of  Bills, 
&c.* 

II.  For  several  Years.  Multiply  the  Interest  of  one  year 
by  the  number  of  years,  and  the  product  will  be  the  answer. 

For  parts  of  a  year,  as  months  and  days,  &c.,  the  Interest 
may  be  found  by  taking  the  aliquot  parts  of  a  year ;  or  by  the 
Rule  of  Three  :  and  it  is  customary  to  allow  12  months  to 
the  year,  and  30  days  to  a  month. f 


*  To  discount  a  Bill  of  Exchange  is  to  advance  the  cash  for  it  before 
it  becomes  due  ;  deducting  the  Interest  for  the  time  it  has  to  run.  Bank-, 
ers  always  charge  Discount  as  the  Interest  of  the  sum. 

t  At  the  rate  of  5  per  cent,  the  interest  of  £1.  for  a  year  ia  Is. ;  or 
one  penny  for  a  mcnth.  Thereibre,  the  principal  X  the  number  of 
months,  gives  the  interest  in  pence. 

Or.  take  the  ])art~«i  of  a  year  fur  the  months,  out  of  as  many  shillings 
as  there  are  puund-s  in  the  principal. 

Thus,  to  find  the  interest  of  £40..  10.  for  2  months,  say  40||ti.  X  2  = 
^\d.  =  6s.  ^d. ;  or,  2  months  being  ^  of  a  year,  40«.  6rf.  ^  6  =  6«.  9i. 
Ans. 

For  days,  take  the  aliquot  pai-ts  of  a  month.  The  interest  for  days 
at  5  per  cent,  may  also  1)e  found  T)y  multiplying  the  principal  by  the 
number  of  days;  and  the  product  divided  hy  3G.5  will  give  the  answer 
in  shillings;  or  divided  by  7300  {=  365  X  20)  will  give  the  answer  in 
pounds. 
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(1)  What  is  the  interest  of  £375.  for  a  year,  at  jCf).  per 
cent,  per  annum  ?* 

(2)  \Vhat  i.s  the  interest  of  £94.5.. 10.  for  a  year,  at  £4.  per 
cent,  per  annnnj  ?  Ans.  jC37..]  6..4f . 

(3)  What  is  the  interest  of  £547. .15.  at  £5.  per  cent,  per 
annum,  for  3  years  ?  Aris.  JC82..3..3. 

(4)  What  is  the  interest  of  jC254..17..6.  for  5  years,  at  £4. 
per  cent,  per  annum?  Ans.  JC50..19..6. 

(5)  What  is  the  amount  of  £556..! 3. .4.  at  £5.  per  cent, 
per  annum,  in  5  years  ?  Ans.  £695. .16. .8. 

Note.  Cnmmiiisioyi  and  Brokerage  (commonly  called  Brokage)  are 
allowances  of  so  much  per  cent,  to  an  aii^ent  or  broker,  for  buying  or 
selling  goods,  or  transacting  business  for  luiotlier. 

(6)  My  correspondent  informs  me  that  he  has  bought  goods 
to  the  amount  of  £754. .16.  on  my  account,  what  is  his  com- 
mission at  £21.  per  cent.  ?  Ans.  £18. .17. .4^. 

(7)  If  I  allow  my  factor  £3|.  per  cent,  for  commission, 
what  will  he  require'  on  £876..5..10  ?        Ans.  £32..17..2i. 

Note.  Stock  is  a  general  term  lo  designate  the  Capitals  of  our  Trjid- 
ing  Companies;  or  to  denote  Properly  in  the  Public  Funds;  which 
means  the  JMoney  paid  by  Government  for  the  interest  of  the  National 
Debt.  The  quantity  of  Stock  is  n  nominal  sum,  for  which  the  owner 
receives  a  certain  rate  of  interest  \^■hile  he  holds  the  same. 

(8)  At  £110i.  per  cent,  what  is  the  purchase  of  £2054..!  6. 
South  Sea  stock  ?  Ans.  £2265. .8..4. 

(9)  At  £101^.  per  cent.  South  Sea  annuities,  what  is  the 
purchase  of  £1797. .14.?  Ans.  £1876..6..1 1^. 

(10)  At  £96^.  per  cent,  what  is  the  purchase  of  £577. .19. 
Bank  annuities?  Ans.  £559..3..3f. 

(11)  At  £124f.  per  cent,  what  is  the  purchase  of  £758.. 
17.. 10.  India  stock  ?  Ans.  £945. .15. .41. 

(12)  What  sum  will  purchase  £1284.  of  the  3  per  cent. 
Consols,  at  £59|-.  per  cent.  ;  including  the  broker's  charge  of 
i,  or  2s.  6d.  per  cent,  on  the  amount  of  stock  ? 

Ans.  £770. .7. .115. 


*  £.  375 
5 

Better  thus  : 

£.  I8|75 
20 
s.    15,00 

£.        £. 
5=27T  375 
Ans. £18. .15 

Ans.  £18..  15. 

Cutting  the  two  figures  in  the  above  di^^des  the  number  by  100  :  see 
Divisioa,  p.  21. 
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(13)  If  I  employ  a  liroker  to  buy  goods  for  me,  to  the 
amount  of  £^2575..  17. .6.  what  is  the  brokerage  at  4^.  per 
cent.  ?* 

(14)  What  is  the  broker's  charge  on  a  sale  amounting  to 
je7105..5..10.  at  5s.  6d.  per  cent.  ?  Ans.  jE:i9..10..9i. 

(15)  What  is  the  brokaoe  on  goods  sold  for  £975. .6. .4.  at 
65.  6J.  per  cent.  ?  ^  Ans.  £3..3.A^. 

(16)  What  is  the  interest  of  jC257..5..1.  at  £4.  per  cent,  per 
annum,  for  a  year  and  three  quarters  ?  Ans.  jC18..0..1^. 

(17)  What  is  the  interest  of  .£479.-5.  for  5i  years, ^at  £5. 
per  cent,  per  annum  ?  Azts.  £125. .16. .Of. 

(18)  What  is  the  amount  of  £576.. 2. .7.  in  7^  years,  at  £41. 
per  cent,  per  annum?  Ans.  £764. .1.. 81. 

(19)  What  is  the  interest  of  £259. .13. .5.  for  20  weeks',  at 
£5.  per  cent,  per  annum?  Ans.  £4..19..10i. 

(20)  What  is  the  interest  of  £2726..!. .4.  at  £4i.  per  cent, 
per  annum,  for  3  years,  154  days  ?  Aris.  £419..15..6i. 

(21)  Compute  the  interest  of  £155.  for  49  days,  and  for 
146  days,  at  £5.  per  cent,  per  annum, 

Ans.  £1..0..9i.  and  £3..2..0. 

(22)  What  will  a  banker  charge  for  the  discount  of  a  bill 
of  £76. .10.  and  another  of  £54.  negotiated  on  the  18th  of 
May  ;  the  former  becoming  due  June  30,  and  the  latter  July 
13  ;  discounting  at  £5.  per  cent.?     Ans.  Ss.  lid.  and  8s.  3d. 

When  the  Ainount,  Time,  and  Rate  per  cent,  are  given,  to  find 
the  Principal. 
RuT.E.     As  the  amomit  of  £100.  at  the  rate  and  fur  the  time  given  is 
to  XIOO.,  so  is  the  amount  given  to  the  piincipal  requii'ed. 

(23)  Wliat  principal  being  put  to  interest  will  amount  to 
£402. .10.  in  5  years,  at  £3.  per  cent,  per  annum?! 

(2  i)  What  principal  being  put  to  interest  for  9  years  will 
amount  to  £734. .8.  at  £4.  per  cent,  per  annum? 

Ans.  £540. 


s. 

A=\  2575.. 17..  6  03 


£.     s. 
2575.. 17. 

d. 
6 

'.  5]  15..  3. 
20 

6 

s.  3j03  ^ 

Ans.  i:5..3..0i  l|(i8 

£.  £.  £.     s.       £. 

ti;3X5-l-I00^£ll5.     As  115  :  100  :  :   402..  10  :  350  Ans. 
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(25)  What  principal,  being  put  to  interest  for  7  years  at 
£5.  per  cent,  per  annum,  will  amount  to  £'o'34..l6.  ? 

Ans.  je248. 

When  the  Principal,  Rale  per  cent,  and  Amount  are  given,  to 
find  the  Time. 

Rule.  As  the  interest  for  1  year  is  to  1  year,  so  i.s  the  wliole  m- 
terest  to  the  number  of  years. 

(26)  In  what  time  will  £350.  amomit  to  JC402..10.  at  £3. 
per  cent,  per  annum  ?* 

(27)  In  what  time  will  £54.0.  amount  to  X'731..8.  at  £4. 
per  cent,  per  annum  ?  Ans.  9  years. 

(28)  In  what  time  will  je248.  amount  to  X"33t..l6.  at  £5. 
per  cent,  per  annum  ?  Ans.  7  years. 

When  the  Principal,  Amount,  and  Time  are  given,  to  find  the 
Rate  per  cent. 

Rule.  As  the  principal  is  to  the  whole  interest,  so  is  .£100.  to  its 
iiitercst  for  the  given  time.  Divide  that  interest  by  the  number  of  yeai's, 
and  the  quotient  will  be  the  rate  per  cent. 

(29)  At  w^hat  rate  per  cent,  will  jCSoO.  amount  to  £402. .10. 
in  5  years  ?t 

(30)  At  what  rate  per  cent,  will  X'248.  amount  to  jC33^1..16. 
in  7  years  ?  Ans.  £5.  per  cent. 

(31)  At  what  rate  per  cent,  will  £540.  amount  to  X"734..8. 
in  9  years  ?  Ans.  £4.  per  cent. 


DISCOUNT 
Is  the  abatement  of  so  much  money,  on  any  sum  received  be- 
fore it  is  due,  as  the  money  received,  if  put  to  interest,  would 
gain  at  the  rate,  and  in  the  time  given.  Thus  £100.  present 
money  would  discharge  a  debt  of  £105.  to  be  paid  a  year 
hence,  Discount  being  made  at  £5.  per  cent. 


£. 

350X3 


£10. .10.  the  interest  for  1  year- 


100 

:e40-2..10.  —  iJ35G.  =  £52. .10.  the  whole  interest. 
As  X'10..10  :   1  year  :  :  X.52..10  :  5  years.     An.H. 
t  As  £?,hO  :   X52..10  :  :  £100  :  £15  =  the  interefet  of  £100.  for  5 
years.     Tiien  15  -7-  5  ^.=  £3.  the  rate  per  cent. 
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Rule.  As  ;e300.  with  it3  intei-est  for  the  time  given  is  to  that  in- 
terest, so  is  the  sum  given  to  the  Discount  requiretl. 

Also,  As  that  Amount  of  =C100.  is  to  ;C100.,  so  is  the  given  sum  to  the 
Present  tcorth. 

But  if  either  the  Discount  or  the  Present  tcorth  be  found  bv  the  pro- 
portion, the  other  may  be  found  by  subtractiiig  that  from  the  given 
sum. 

(1)  What  are  the  discount  and  present  worth  of  JC386..5. 
for  6  months,  at  jC6.  per  cent,  per  annum  ?* 

(2)  How  much  shall  I  receive  in  present  payment  for  a 
debt  of  JG357..10.  due  9  months  hence,  allowing  discount  at 
jC5.  per  cent,  per  annum?  Ans.  £344.. 11. .6^  \^. 

(3)  What  is  the  discount  of  jC275..10.  for  7  months,  at  £b. 
per  cent,  per  annum?  Ans.  jG7..16..1f  2^7- 

(4)  What  is  the  present  worth  of  je527  .9..1.  payable  in  7 
months,  at  jC4|.  per  cent,  per  annum  ? 

Ans,  £514..13..10i  aViVj- 

(5)  Required  the  present  worth  of  jC875..5..6.  due  in  5 
months,  at  £\\.  per  cent,  per  annum.     Ans.  jC859..3..3f  ^If  5  • 

(6)  What  is  the  present  worth  of  jC500.  payable  in  10 
months,  at  £b.  per  cent,  per  annum  ?  Ans.  jC480. 

(7)  How  much  ready  money  ought  I  to  receive  for  a  note 
of  jC75.  due  in  15  months,  at  £b.  per  cent,  per  annum  ? 

Ans.  jE:70..11..9-f-i-. 

(8)  What  will  be  the  present  worth  of  jC150.  payable  at  3 
instalments  of  four  months  ;  ?'.  e.  one-third  at  4  months,  one- 
third  at  8  months,  and  one-ihird  at  12  months,  discounting  at 
£b.  per  cent,  per  annum?  Ans.  jC145..3..8i. 

(9)  Of  a  debt  of  jC575..10.  one  moiety  is  to  be  piiid  in  3 
months,  and  the  other  in  6  months.  What  discount  must  be 
allowed  for  present  payment,  at  jC5.  per  cent,  per  annum? 

Ans.  JC10..11..4?. 


~  6  m.  =  i  £^      £_ 

100  4-  3  =  103  =  amount  of  iJlOO.  in  6  months. 
£.      £.        £.      s. 
As  103  :  3  :  :  336..   5   £.     s. 
3  386.. 5 


103)1158. .15(   11. .5  discount, 

}}^         375.. 0  present  worth. 
25  — ■ 

'20 


103)515  =  5*. 
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(10)  What  is  the  present  worth  of  jE^500.  at  £4.  per  cent. 
per  annum,  jCIOO.  being  to  be  paid  down,  and  the  rest  at  two 
6  months  ?  Ans.  jE:488..7..8i. 

(11)  Bought  goods  amounting  to  £109..  10.  at  6  months' 
credit,  or  £3^.  per  cent,  discount  for  prompt  payment.  How 
much  ready  money  will  discharge  the  account  ?* 

Ans.  X105..13..41. 
Note.    The  Rule  to  find  the  present  worth  of  any  sum  of  money  is 
preiisely  identical  with  that  case   in   Simple  Interest  in   which   the 
Amount,   Time,   and  Rate  per  cent,   are  given  to  find  the  Principal. 
See  page  68. 


COMPOUND  INTEREST 
Is  that  which  arises  from  both  the  Principal  and  Interest: 
that  is,  when  the  interest  of  money,  having  become  due,  and 
not  being  paid,  is  added  to  the  Principal,  and  the  subsequent 
Interest  is  computed  on  the  Amount. 

RuLK.  Compute  the  first  year's  interest,  which  aJd  to  the  pi-incipal : 
then  find  the  interest  of  that  amount,  which  add  os  before,  and  so  on 
for  the  number  of  years.  Subtract  the  given  sum  from  the  last  Amount, 
and  the  remainder  will  be  the  Compound  Interest. 

(1)  What  is  the  compound  interest  of  jCoOO.  forborne  3 
years,  at  X'o.  per  cent,  per  annum  ?t 

(2)  What  is  the  amount  of  i?400.  in  3^  years,  at  £b.  per 
cent,  per  annum,  compound  interest  ?       Ans.  jC474..12..Gi. 

(3)  What  will  £6.50.  amount  to  in  5  years,  at  £b.  per  cent. 
per  annum,  compound  interest?  Ans.  jC829..11..7i. 

(4)  What  is  the  amount  of  jC550..10.  for  3^  years,  at  jC6. 
per  cent,  per  annum,  compound  interest  ?     Ans.  .£675. .6. .5. 

(.5)  What  is  the  compound  interest  of  £764.  for  4  years 
and  9  months,  at  £6.  per  cent,  per  annum  ? 

Ans.  jE;243..18..8. 


*  The  discount  in  cases  of  this  sort  is  so  much  per  cent,  on  the  sum, 
without  regard  to  time.     It  is,  therefore,  computed  as  a  yeai-'s  interest. 

t  o\r  -J^SOO  J^  i:551..  .5 

'25  "  -27.. 11..  3 

2V      5"^5  amount  in  1  yr.      578..  16..  3  amount  in  3  years. 

26..  ^  500..  0..  0  principal  subtract. 

551..  5  do.  in  2  vrs.   £^J7.\'6..YAn.s. 
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(6)  What  is  the  compound  interest  of  £:57..10..6.   for  5 
years,  7  months,  and  15  days,  at  £5.  per  cent,  per  annum? 

Ans.  £18. .3. .8^. 

(7)  What   is   the  compound    interest  of   £259  .10.   for   3 
years,  9  months,  and  10  days,  at  £4=1.  per  cent,  per  annum? 

A71S.  X"46..19..10i. 


2|00)14|20 


Afis.  7^^  months. 


EQUATION  OF  PAYMENTS 
Is  when  several  sums  are  due  at  different  times,  to  find  9 
mean  time  for  paying  the  whole  debt ;  to  do  which,  this  is  the 
common 

liuLE.  Multiply  each  terai  by  its  time,  and  divide  the  sum  of  th*- 
products  by  the  whole  debt ;  the  quotient  is  accounted  the  mean  time. 

£. 

(1)  A    owes    B    je200.    whereof  40  X    3=   120 
j£:40.   is   to   be   paid   at   3    months,  60  X    5=   300 
jC60.  at  5  months,  and  jGlOO.  nt  10  100X10=1000 
months:  at  what  time  may  the  whole 
debt  be  paid  together  witliout  pre- 
judice to  either  ? 

(2)  B  owes  C  £:800.  whereof  ^£200.  is  to  be  paid  at  3 
months,  jCIOO.  at  4  months,  £300.  at  5  months,  and  JC200. 
at  6  months  ;  but  they  agree  that  the  whole  shall  be  paid  at 
once;   what  is  the  equated  time?  Ans.  4  months,  18|  days. 

(3)  A  debt  of  .£360.  was  to  have  been  paid  as  follows  : 
viz. :  jei20.  at  2  months,  jC200.  at  4  months,  and  the  rest  at  5 
months  ;  but  the  parties  have  agreed  to  have  it  paid  at  one 
mean  time  :   what  is  that  time  ?     Ans.  3  months,  13i  days. 

(4)  A  merchant  bought  goods  to  the  value  of  £bOO.  to  pay 
jCIOO.  at  the  end  of  3  months,  jC150.  at  the  end  of  6  months, 
and  £2b0.  at  the  end  of  12  months;  but  it  was  afterwards 
agreed  to  discharge  the  debt  at  one  payment :  required  the 
time.  Ans.  8  months,  12  days. 

(5)  H  is  indebted  to  L  a  certain  sum,  which  is  to  be  paid 
at  6  different  payments,  that  is  J-  at  2  months,  I  at  3  months, 
J-  at  4  months,  |  at  5  months,  |  at  6  months,  and  the  rest  at 
7  months  ;  but  they  mutually  agree  that  the  whole  shall  be 
paid  at  one  equated  time  :   what  is  that  time  ?  Ans.  41  months. 

(6)  A  is  indebted  to  B  .£120.  whereof  ^  is  to  be  paid  at  3 
months,  f  at  6  months,  and  the  rest  at  9  months  :  what  is  tlie 

■     4 

equaled  time  of  the  whole  payment '  Am.  t>\  /nonths. 
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BARTER 
Is  the  exchanging  of  commoJiiics. 

Rule.  Compute,  by  the  most  exiteditious  mctliod,  the  ViUiie  of  tlio 
article  whose  quantity  is  given:  tlien  find  what  qujuitity  of  the  other, 
at  the  rate  i)ropose(l,  may  be  had  for  the  same  money. 

Note.  Sometimes  one  tradesmyn,  in  bartering,  advances  his  goods 
above  the  ready  money  price.  In  this  ca.'^e,  it  will  be  necessary  to  pi(.- 
portionate  the  other's  bai'tering  price  to  his  ready  money  price,  by  the 
Rule  of  Three. 

(1)  What  quantity  of  chocolate  at  4s.  per  lb.  must  be  ex- 
changed for  2  cwt.  of  tea,  at  9s.  per  lb.  T* 

(•J)  A  and  B.  barter:  A  has  20  cn-t.  of  prunes,  at  Xd.  per 
lb.  ready  money,  but  in  barter  will  have  5t/.  per  lb..,  and  J  J 
has  hops  worth  "ils.  per  CKt.  ready  money  :  what  ought  \\ 
to  charge  his  hops,  and  what  quantity  must  he  give  for  the 
20  cii-t.  of  prunes  ?t 

(3)  How  much  tea  at  9s.  per  lb.  can  I  have  in  barter  for 
4  cwt.  2  qrs.  of  chocolate,  at  ^.s-.  per  lb.  ?  Ans.  2  cwt. 

(4)  A  exchanges  with  B  23^  cwt.  of  cheese,  worth  b2s.  6d. 
per  cwt.,  for  8  pieces  of  cloth  containing  2  18  yards,  at  4s.  Ad. 
per  yard  ;  the  difl'erence  to  be  paid  in  money.  Who  receives 
the  balance,  and  how  much?        Ans.  A  receives  jG7..19..1. 

(5)  How^  much  ginger  at  I5}d.  per  lb.  must  be  exchanged 
for  31  lb.  of  pepper,  at  I'S^d.  per  lb.  ?       Ans.  3  lb.  If  ^j-  oz. 

(6)  How  many  dozen  of  candles,  at  5^.  2d.  per  dozen, 
must  be  bartered  for  3  cwt.  2  qrs.  16  lb.  of  tallow,  at  37^.  4t/. 
per  cwt.  ?  Ans.  26  dozen,  3|4  lb. 

(7)  A  exchanges  with  B  608  yards  of  cloth,  worth  14^.  per 


*  224X9  =  2016^.  the  value  of  the  tea. 
As  4;?.  :   lib.   :  :  20165.   :  504  lb.  of  chocolate.     Ans. 

t  As  Ad.  :  bd.   :  :  32^.   :  40^.  the  price  per  civt.  to  be  charged 
for  the  hops. 

20  ciot.  =22i0  lb. 

5 

11200(7.  the  value  of  the  prunes. 

As  iOs.  :  1  cwt.  :  :  11200^.  :  11?^  =23  cwt.  1  qr.  dn.lb,  Ans, 
12  '^^^ 

Isod. 
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yard,  for  85  cwt.  2  qrs.  24  lb.  of  bees'  wax,  and  £l2b..l2.  in 
cash.     What  was  the  wax  charged  per  cu:t.  ?     Aiis.  .£3. .10. 

(8)  A  barters  with  B  320  dozen  of  candles  at  4^.  6J.  per 
dozen,  for  cotton  at  8J.  per  Jh.  and  £20.  in  cash.  What  was 
the  quantity  of  cotton?  Ans.  11  cut.  1  qr. 

(9)  How  much  cotton,  at  1^.  2d.  per  lb.  must  be  given  for 
114  lb.  of  tobacco,  at  Qd.  per  lb.  ?  Ans.  48^  lb. 


PROFIT  AND  LOSS 

Is  a  Rule  by  which  we  discover  the  gain  or  loss  in  the  buy- 
ing and  selling  of  goods  ;  and  which  enables  us  to  adjust  the 
prices  of  articles,  so  as  to  gain  or  lose  so  much  per  cent.,  &c. 
The  questions  are  solved  by  the  Rule  of  Tliree,  or  Practice 

The  priyne  cost  means  the  purchase  money  :  therefore 

rry-u         '  4.    ^  pins  the  ffaiu,  or  )  ,  ^i  n- 

The  prime  cost   I  ^   . .  .    .1  °  i   ^^,       >  equal  the  seiliug  price. 

rpi         IT  .  .         (  the  prime  cost  equal  the  gain. 

The  seJiin?  price  minus  <    1      ^    •  ,   i  •       '^     ^ 

i-u^o  i^ixv^c  iiccui,^  ^  j.|^g  ^^^^  equal  the  prime  cost. 

The  selling  price  plus  the  loss  equal  the  prime  cost. 

Gain  or  loss  per  cent,  mean^  so  much  on  £100.  purchase  money,  or 
prime  cost:  therefore,  when  £20.  per  cent,  are  gained.  £120.  is  the 
selling  price  per  cent. ;  when  £20.  per  cent,  are  lost,  £80.  is  the  sell- 
ing price. 

Case  1.  Given,  the  prime  cost  and  the  selling  price  of  an  integer  or 
quantity,  to  find  the  gain  or  loss  per  cent. 

As  the  prime  coat  given:  the  gain  or  loss  :  :  £100.  :  the  gain  or  loss 
per  cent. 

Case  2.  Given,  the  prime  cost  as  before,  with  a  proposed  gain  or  loss 
per  cent,  to  find  the  selling  price. 

Ar  £inO  -5  -^iOO.  plus  the  gain  1  :  :  X\\e  prime  cost  :  the  selling 
\  or  £100.  minus  the  ^S5  3      price. 

Case  3.  Given,  the  sellinpr  price  of  an  integer  or  quanlity.  and  the  gain 
or  loss  per  cent,  to  find  the  prime  cost. 

As  £100.  plus  the  fi'am  >      -~iaa        *i,        77-  ■         .i  •  . 

or,  £100.  minus  th!loss  \  '  ^^^^-  '  ''  '^^  '^^^^"i  P^^<^^  =  ^^'^  P^'^'"'  '^st. 

Case  4.  Given,  the  selling  price  of  an  integer,  and  the  ga-in  per  cent. 
to  find  the  gain  per  cent,  at  some  other  proposed  price. 

As  the  selling  price  :  £100.  plus  the  gain  : :  the  proposed  price  :  the 
selling  price  per  cent,  from  which  deduct  £100.  for  the  gain  per  cent, 
required. 

Secondly,  To  find  another  selling  price,  at  a  different  gain  per  cent. 

As  £100.  plus  the  gain  :  the  selling  price  : :  £100.  plus  the  proposed 
gain  :  the  selling  price  required. 

A  much  greater  vai-iety  of  cases  may  occnr ;  but  it  is  presumed  that 
the  student  who  attains  a  due  knowledge  of  these  will  eeisily  compre- 
hend the  rest. 
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(1)  If  1  yard  of  cloth  cost  lis.  and  is  sold  for  I2s.  Gd. 
wli;it  is  the  gain  per  cent.  ?* 

(2)  If  60  ells  of  Holland  cost  jC18.  what  must  1  ell  be  sold 
for  to  gain  £8.  per  cent.  ?t 

(3)  If  1  Ih.  of  tobacco  cost  IGd.  and  be  sold  for  20d.  what 
is  the  gain  per  cent.  ?  Ans.  jC25. 

(4)  If  a  parcel  of  cloth  be  sold  for  £560.  gaining  jC12.  per 
cent,  what  is  the  prime  cost?  Ans.  £500. 

(5)  If  a  yard  of  cloth  be  bought  for  I3s.  4d.  and  sold  again 
for  16.9.  what  is  the  gain  per  cent.  ?  Ans.  <£20. 

(6)  If  112  lb.  of  iron  cost  27s.  6d.  what  must  1  cwt.  be  sold 
for  to  gain  jC15.  per  cent.?  Ans.  £1..11..7i. 

(7)  If  375  yards  of  cloth  be  sold  for  jE:490.  at  je20.*'per 
cent,  profit,  what  did  it  cost  per  yard  ?  A?is.  £!..!.. 9^  iff. 

(8)  Sold  1  cwt.  of  hops  for  £6. .15.  at  the  rate  of  £25.  per 
cent,  profit.  What  would  have  been  the  gain  per  cent,  if 
they  had  been  sold  for  £S.  per  cwt.  1    Ans.  £:48..2..1U  f  • 

(9)  If  90  ells  of  cambric  cost  £60.  how  must  I  sell  it  per 
yard  to  gain  jC18.  per  cent.  ?  Ans.  \2s.  1^-^-^d. 

(10)  A  plumber  sold  10  fothers  of  lead  for  jC204..15.  and 
gained  after  the  rate  of  jC12..10.  per  cent.  What  did  it  cost 
him  per  cwt.l  Ans.  \8s.  8d. 

(11)  What  was  the  profit  on  436  yards  of  cloth,  bought  at 
8*.  6d.  and  sold  at  10^.  4d.  per  yard  ?        A7is.  jE:39..19..4. 

(12)  Bought  14  tons  of  steel  at  £69.  per  ton,  which  was 
retailed  at  6d.  per  lb.     What  was  the  loss  sustained  ? 

Ans.  jei82. 

(13)  Bought  124  yards  of  linen  for  je32.  How  should  the 
same  be  retailed  per  yard  to  gain  £15.  per  cent.  ? 

Ans.  5s.  llyV?^- 

(14)  Bought  249  yards  of  cloth  at  36-.  4c?.  per  yard,  and 
retailed  the  same  at  4s.  2d.  per  yard.  What  was  the  whole 
gain,  and  how  much  per  cent.  ?j 

A71S.  JC10..7..6.  profJ,  and  £25.  per  cent. 

cost  gain             cost        inov? 

*Asll;y.  :  1^.6^.   :  :  XlOO  :  —-^=£U..\2..Q),\\.Ans. 

2  2                                        ^'^ 

sixp.  22  3  sixp. 

cost      s.  price  cost    logyiS 

t  As  jCIOO  :  £108  :  :  £18  :— ^^=£I9..8..9|  j%  the  selling 

price.     And  £l0..8..9l-:-60-f)?.  5^^  tbr  price  per  ell. 
%  For  the  bohiug  of  this  quuolioi"!,  sec  Ldscs  1  and  2. 
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FELLOWSHIP,  OR  PARTNERSHIP 

Is  a  rule  by  which  any  number  or  quantity  may  be  divided 
into  certain  proportionate  parts.  It  is  applied  to  determine 
the  respective  shares  of  gain  or-  loss  of  the  several  partners 
in  a  company,  in  proportion  to  their  respective  shares  of  the 
capital  employed  as  a  joint  stock  :  also  in  the  division  of  com- 
mon lands,  and  other  cases  of  a  similar  kind. 

FELLOWSHIP   WITHOUT    TI3IE. 

Rule.  As  the  whole  stock  is  to  the  whole  gahi  oi'  loss  ;  so  is  each 
individual  shai'e  to  the  coiTespoudent  gain  ox-  loss. 

Proof.  The  sum  of  the  shares  wUl  be  equal  to  the  whole  gain 
or  loss. 

(1)  A  and  B  join  in  trade.  A  puts  into  stock  £20.  and  B 
jC40  ;  they  gain  £50.     What  is  the  share  of  each  1* 

(2)  A,  B,  and  C  joined  in  trade  ;  A  put  in  £20  ;  B  £30 ; 
and  C  £40  ;  and  they  gained  £180.  What  is  each  man's 
part  of  the  gain  ?  A?is.  A  £40.  B  £60.  C  £80. 

(3)  Four  persons,  B,  C,  D,  and  E  formed  a  joint  stock;  B 
put  in  £227 ;  C  £349  ;  D  £115  ;  and  E  £439  ;  they  gained 
£428.     Required  each  person's  share  of  the  gain. 

Ans.  B  £S5..19..6|  j\%.  C  £132..3..9  yVg. 
D  £43. .11. .If  yV3.  E  £166..5..6i  ^\^. 

(4)  D,  E,  and  F  entered  into  partnership.  D's  stock  was 
£750  ;  E's  £460  ;  and  F's  £500  ;  and  at  the  end  of  12  months 
they  had  gained  £684.  What  is  each  man's  particular  share 
of  the  gain  ?  Ans.  D  £300.  E  £184.  and  F  £200. 

(5)  A  tradesman  is  indebted  to  B  £275. .14  ;  to  C  £304. .7  ; 
to  D  £152  ;  and  to  E  £104. .6  ;  but  upon  his  decease  his 
estate  is  found  to  be  worth  but  £675. .15.  How  must  it  be 
divided  among  his  creditors  ? 

Ans.  B's  share  £222. .15.. 2— 65Si.  C'^  £245. .18.. U— 15750. 
D's  £122. .16..2f— 12227.  a;^/ £'^  £84. .5. .5— 15620. 

(6)  Four  persons  trade  together  with  a  joint  capital ;  of 
which  A  has  i,  B  i,  C  4,  and  D  },  and  at  the  end  of  6 


*  20+40=GO 

Ac  rn  .  fn  S   ~0  ■  ^16.. 13..  4=::A's  share. 

As  GO  :  50  :  :    I    4^3  ^      33..  6-  S^B's  share. 

50..  0..  0  Proof. 
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months  they  gain  jCIOO.     What  is  each  person's  share  of  the 
gain?  Ans.  A  JC35..1..9— 12.  B  je2G..6..3f— 9. 

C  X-21..1..0I— 30.  and  D  jei7..10..10i— 6. 

(7)  Two  persons  joined  in  the  purchase  of  an  estate  yield- 
ing .£1700.  per  annum,  for  X"27200.  whereof  D  paid  X' 15000. 
and  E  the  rest :  some  time  after,  they  sold  it  for  24  years' 
purchase.     AVhat  was  each  person's  share?* 

Ans.  D  £22500.  E  £18300. 

(8)  D,  E,  and  F,  form  a  joint  capital  of  £647.  Their  re- 
spective shares  are  in  proportion  to  each  other  as  4,  6,  and  8  ; 
and  tlie  gain  is  equal  to  D's  stock.  Required  each  person's 
stock  and  gain. 

Ans.  D's  stock  £143..15..6f  gain,  £31..19..0^\. 
E's  .  .  .  215..13..4  .  .  .  47..18..62\. 
F's  .  .  .      287.. 11. .If  .  .  .      63..18..0^\. 

(9)  D,  E,  and  F,  joined  in  partnership  ;  the  amount  of  their 
stock  was  £100  ;  D's  gain  was  £3  ;  E's  £5  ;  and  F's  £8 ; 
what  was  each  man's  stock  ? 

Ans.  D's  stock  £18.. 15.  E's  £31. .5.  and  F's  £50. 

FELLOWSHIP  WITH  TIME. 

Rule.  As  the  sum  of  the  products  of  each  person's  money  and  time 
is  to  the  whole  gain  or  loss ;  so  is  each  indi\-idual  product  to  the  cor- 
responding gain  or  loss. 

(1)  D  and  E  enter  into  partnership  ;  D  puts  in  £40.  for 
three  months,  and  E  £75.  for  four  months,  and  they  gcln 
£70.     What  is  each  man's  share  of  the  gain  ?t 

(2)  Three  tradesmen  joined  in  company  ;  D  put  into  the 
joint  stock  £195. .14.  for  three  months;  E  £169..18..3.  for  5 
months;  and  F  £59. .14. .10.  for  11  months:  they  gained 
£364. .18.     What  is  each  man's  share  of  the  gain? 

A71S.  D's  £102..6..4— 5008.  E's  £148..1..1i — 482802. 
and  F's  £114. .10..6i— 14707. 

(3)  Three  merchants  join  in  company  for  18  months  :  D 
puts  in  £500.  and  at  5  months'  end  takes  out  £200.  at  10 


*  The  sale  of  a  property  for  so  many  years'  pjcrchase,  is  understood 
to  be,  for  so  much  present  money  as  the  annual  rent  or  value  X  that 
number  of  years. 

+  40X3=120  ,^  .^,„  .  ~in  .  .  5  120  :  £20=D's  share. 

75X4=300  ^^  ^^i"  •  '^'^  •  •  {  300  :      50=E's  shai-e. 

420  70  rroof. 
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months'  end  puts  in  jC300.  and  at  the  end  of  14  months  takes 
out  jC130  ;  E  puts  in  jC400.  and  at  the  end  of  3  months  ^£270. 
more,  at  9  months  he  takes  out  £*140.  but  puts  in  £100.  at 
the  end  of  12  months,  and  withdraws  jC99.  at  the  end  of  15 
months  ;  F  puts  in  ^^900.  and  at  6  months  takes  out  jC200. 
at  the  end  of  1 1  months  puts  in  £500.  but  takes  out  that  and 
£100.  more  at  the  end  of  13  months.  They  gain  £200. 
Required  each  mean's  share  of  the  gain. 

Ans.  D  £50..7..6— 21720.  E  £62. .12. .51—29859.  ajul 

F  £87..0..0i— 14167. 

(4)  D,  E,  and  F,  hold  a  piece  of  ground  in  common,  for 

which  they  are  to  pay  £36. .10. .6:   D  puts  in  23  oxen  27 

days  ;  E  21  oxen  35  days  ;  and  F  16  oxen  23  days.     What 

is  each  man  to  pay  of  the  said  rent  1 

Ajis.  D  £13. . 3. .U— 624.  E  £15. .11. .5— 1688.  and 
P  £7. .15. .11— 1136. 


ALLIGATION 

Is  a  rule  by  which  we  ascertain  the  mean  price  of  any  com- 
pound formed  by  mixing  ingredients  of  various  prices;  or 
the  quantities  of  the  various  articles  which  will  form  a  mix- 
ture of  a  certain  mean  or  average  value.  It  comprises  four 
distinct  cases. 

Case  1.  Alligation  Medial.  The  various  quantities 
and  prices  being  given,  to  find  the  mea?i  price  of  the  mixture. 

Rule.  Multiply  each  quantity  by  its  pi-ice,  and  divide  the  sum  of 
tlie  products  by  the  sum  of  the  quantities.* 

(1)  A  grocer  mixed  4  cwt.  of  sugar,  at  56s.  per  cwt.  with 
7  cwt.  at  43s.  per  ctct.  and  5  cwt.  at  37^.  per  cwt.  What  is 
the  value  of  1  cwt.  of  this  mixture  ?  Ans.  £2. .4. .41. 

(2)  A  vintner  mixes  15  gallons  of  canary,  at  8s.  per  gallon, 
with  20  gallons,  at  7^.  4d.  per  gallon;   10  gallons  of  sherry, 


Example. 

*  A  fanner  mixed  20  bushels  of  .                       s.       s. 

wheat,  at  5s.   per  bu^hel,  and   3G  20  X  5  =  100 

bushels  of  lye,  at  3s.  per  bushel,  3G  X  3  =  108 

with  40  bushels  of  bai'ley,  at  2«.  40  X  2  =   80 

per  bushel.     What  is  the  worth  of  qq        96)288(35.     Ans. 

a  bushel  of  this  mixture  ?  —            -^ — 
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at  6s.  8d.  per  gnllon  ;  and  24  gallony  of  white  wine,  at  46". 
per  gallon.     What  is  the  worth  of  a  gallon  of  this  mixture  ? 

Ans.  6s.  2i  If  (Z. 

(3)  A  malster  mixes  30  quarters  of  brown  malt,  at  285".  per 
quarter,  with  4G  quarters  of  pale,  at  30:-.  per  quarter,  and  24 
quarters  of  high  dried  ditto,  at  )2os.  per  quarter.  What  is  one 
quarter  of  the  mixture  worth  ?  Ans.  jC1..8..2^  j\d. 

(4)  A  vintner  mixes  20  quarts  of  port,  at  5s.  4.d.  per  quart, 
with  12  quarts  of  white  wine,  at  5s.  per  quart,  30  quarts  of 
Lisbon,  at  6s.  per  quart,  and  20  quarts  of  mountain,  at  4s.  6d. 
per  quart.     What  is  a  quart  of  this  mixture  worth  ? 

A}is.  5s.  3|  f^d. 

(5)  A  refiner  melts  12  lb.  of  silver  bullion,  of  6  oz.  fine, 
with  8  lb.  of  7  oz.  fine,  and  10  lb.  of  8  oz.  fine  ;  required 
the  fineness  of  1  lb.  of  that  mixture. 

Ans.  6  00.  18  diet.  16  gr. 

Case  2.  Alligation  Alternate.  The  various  prices 
being  given,  to  find  the  quantities  which  may  be  mixed,  to 
bear  a  certain  average  price. 

Rule.  AiTauge  the  given  prices  iii  one  column,  with  the  prcposed 
average  price  on  the  left. 

Link  each  less  than  the  average  with  one  greater. 

Place  against  each  term  the  ditFerence  between  that  with  which  it 
is  linked  and  the  mean :  and  the  respective  differences  v.-ill  be  the 
quantities  requii'ed. 

Note.  Questions  in  this  rule  admit  of  a  great  variety  of  answers, 
according  to  the  manner  of  luiking  them :  also  by  taking  other  num- 
bers proportioned  to  the  answers  found. 

(1)  A  vintner  would  mix  four  sorts  of  wnne  together,  of  IQd. 
20d.  24d.  and  28c?.  per  quart,  what  quantity  of  each  sort  must 
he  take  to  sell  the  m.ixture  at  22d.  per  quart  ?* 

(2)  A  grocer  would  mix  sugar  at  4d.  6d.  and  10 J.  per  lb. 


22, 


Answer.        Proof. 
2  of  18^.  =     36^. 
6  of  20^.  =  120 
4  of  24d.  =    96 
2  of  28^.  =    56 


14 


14)308 


22  f/. 


13- 

—24- 
28- 


Orthus:       Proof. 
6  of  18^.  =  108^. 
2  of  20i.  =    40 
2  of  '2Ad.  =     48 
4  of  28J.  =  112 


14 
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po  as  to  sell  the  compound  for  8d.  per  lb.     What  quantity  of 
each  kind  must  he  take  ? 

Ans.  2  lb.  at  4d.  2  lb.  at  del.  and  G  lb.  at  \0d. 

(3)  How  much  tea  at  16^.  14;?.  9^.  and  8*.  per  lb.  will  com- 
pose a  mixture  worth  lOs.  per  lb.  1 

Ans.  1  lb.  at  \Qs.  2  lb.  at  \As.  6  lb.  at  9s.  and  4  lb.  at  Ss. 

(4)  A  farmer  would  mix  as  much  barley,  at  3^.  Q>d.  per 
bushel,  rye  at  A:S.  per  bushel,  and  oats  at  2^.  per  bushel,  as 
will  make  a  mixture  worth  2^.  Qd.  per  bushel.  How  much  of 
each  sort  ?        Ans.  6  b.  of  barley,  G  of  rye,  and  30  of  oats. 

(5)  A  tobacconist  would  mix  tobacco  at  2s.,  \s.  Qd.,  and 
Is.  3c?.^per  lb.  so  that  the  compound  may  be  worth  1^.  8d. 
per  lb.     What  quantity  of  each  sort  must  he  take? 

Ans.  7  lb.  at  2s.  4  lb.  at  Is.  6d.  and  4  lb.  at  Is.  3d. 

Case  3.  Alligation  Partial.  This  is  similar  to  Case  2, 
except  that  one  of  the  quantities  is  limited. 

Rule.     Link  the  prices,  and  place  the  differences  as  before. 

Then,  as  the  ditiereuce  opposite  to  that  whose  quantity  is  given,  is 
to  each  other  difference  ;  so  is  the  given  quantity  to  each  i-equirod 
quantity. 

(1)  A  tobacconist  intends  to  mix  20  lb.  of  tobacco  at  15 J. 
per  lb.  with  others  at  \Qd.  \Sd.  and  22d.  per  lb.  How  many 
'pounds  of  each  sort  must  he  take  to  make  one  pound  of  the 
mixture  worth  lid.  ?* 

(2)  How  much  coflee,  at  3.S-.  at  2.?.  and  at  Is.  Qd.  per  lb. 
with  20  lb.  at  5^.  will  make  a  mixture  worth  2s.  Sd.  per  lb.  ? 

Ans.  35  lb.  at  3s.  70  lb.  at  2s.  and  10  lb.  at  Is.  6d. 

(3)  A  distiller  would  mix  10  gallons  of  French  brandy,  at 
485*.  per  gallon,  with  British  at  28.y.  and  spirits  at  16.9.  per 
•gallon.  What  quantity  of  each  sort  must  he  take  to  afford  it 
for  32^.  per  gallon  ?  Ans.  8  British,  and  8  spirits. 

(4)  What  quantity  of  teas  at  12^.  106-.  and  6s.  must  be 
mixed  with  20  ft.  at  4s.  per  ft.  that  the  mixture  may  be  worth 
Bs.  per  ft.  ?       Ans.  10  lb.  at  6s.  10  lb.  at  lOs.  20  lb.  at  \2s. 


Anstcer.               Proof. 

Ih. 

lb. 

*  15 

.5  20  lb.  at  15<f.  =  300./.     As  5 

1  :  :  20 

:  4 

,^16          1 

1     4  lb.  at  l(j,l.  =    Q^d. 

^^8          1 

1     Alb.  at  18 J.  =    72 J.     As  5: 

2  :  :  20 

8 

oo 

2     8  lb.  at  22rA  =  176^7. 

As  36  lb.         :           612rf.  :  :  1  lb. 

:  17^. 
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Case  4.  Alligation  Total.  This  is  also  similar  to  Case 
2,  except  that  the  whole  quantity  of  the  compound  is  limited. 

Rule.     Liiik  the  prices,  and  place  the  differences  as  before. 
Then,  As  the  sum  of  the  differences  is  to  each  pai'ticular  difference ; 
so  is  the  quantity  given  to  each  requii-ed  quantity. 

(1)  A  grocer  has  four  sorts  of  sugar  at  \2(l.  \0d.  Qd.  aud 
Ad.  per  lb.  and  would  make  a  composition  of  144  lb.  worth 
8^.  per  lb.     What  quantity  of  each  sort  must  he  take  1* 

(2)  A  grocer  having  4  sorts  of  tea  at  5.9.  G^-.  S.s.  and  9.9. 
per  lb.  would  have  a  composition  of  87  lb.  worth  7.9.  per  lb. 
What  quantity  must  there  be  of  each  sort  ? 

Alls.  141  ih.  of  5s.  29  lb.  ofGs.  29  lb.  of  8s.  and  14i  lb.  of  9s. 

(3)  A  vintner  having  4  sorts  of  wine,  viz.  white  wine  at 
\6s.  per  gallon,  Flemish  at  24.9.  per  gallon,  Malaga  at  32.9. 
per  gallon,  and  Canary  at  406\  per  gallon  ;  would  make  a 
mixture  of  60  gallons  worth  206-.  per  gallon.  What  quan- 
tity of  each  sort  must  he  take  ? 

-4;^9.  45  gallons  of  vhite  wine,  5  of  Flemish,  5  of  Malaga, 
and  5  of  Canary. 

(4)  A  jeweller  would  melt  together  four  sorts  of  gold,  of 
24,  22,  20,  and  15  carats  fine,  so  as  to  produce  a  compound 
of  42  oz.  of  17  carats  fine.  How  much  must  he  take  of 
each  sort?  Ans.  4  oz.  of  24,  4  oz.  of  22,  4  oz.  of  20,  and  30 
oz.  of  15  carats  fine. 


COMPARISON  OF  WEIGHTS  AND  MEASURES. 
This  is  merely  an  application  of  the  Rule  of  Proportion. 

(1)  If  50  Dutch  pence  be  worth  65  French  pence,  how 
many  Dutch  pence  are  equal  to  350  French  pence  ?t 

(2)  If  12  yards  at  London  make  8  ells  at  Paris,  how  many 
ells  at  Paris  will  make  64  yards  at  London  1        Ans.  42^. 


Answer.  Proof.  lb.       Ih. 

:  :   144  :  48 


-^   12 

4 
2 
2 
4 
1  12 

1 
0  :: 

48  at  12^.  =  576     As   12 
24  at  lOd.  =  240     As   12 
24  at    6d.  =  144 
48  at    4d.  =  192 
114            144)1152(8.7. 

3-30:^=200^^3.     Ans 
D2 

4 

Sun 

t  As  C5  :  5 
or.  as  13  :  1 

144  :  24 
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(3)  If  30  lb.  at  London  make  28  Ih.  at  Amsterdam,  how 
many  Ih.  at  London  will  be  equal  to  350  lb.  at  Amsterdam  ? 

Ans.  375. 

(4)  If  95  lb.  Flemish  make  100  lb.  EngUsh,  how  many  lb. 
English  are  equal  to  275  lb.  Flemish  ? 


PERMUTATION 

Is  the  changing  or  varying  of  the  order  of  things. 

To  find  the  number  of  changes  that  may  be  made  in  the  position 
of  any  given  number  of  things. 

Rule.  Multiply  the  numbers  1,  2,  3,  4,  &x:.,  contiaually  together,  to 
the  given  number  of  terms,  and  the  last  product  will  be  the  answer. 

(1)  How  many  changes  may  be  rung  upon  12  bells,  and 
in  what  time  would  they  be  rung,  at  the  rate  of  10  changes 
in  a  minute,  and  reckoning  the  year  to  contain  365  days, 
6  hours  ? 

1X2X3X4X5X6X7X8X9X10X11X12  =  479001600 
changes,  w^hich  -7-10  =  47900160  minutes  =  91  years, 
26  days,  6  hours. 

(2)  A  young  scholar,  coming  to  town  for  the  convenience 
of  a  good  library,  made  a  bargain  with  the  person  with 
whom  he  lodged,  to  give  him  £A0.  for  his  board  and  lodging 
during  so  long  a  time  as  he  could  place  the  family  (consist- 
ing of  6  persons  besides  himself)  in  different  positions,  every 
day  at  dinner.     How  long  might  he  stay  for  his  £^40. 1 

Ans.  5040  days. 


VULGAR  FRACTIONS. 


DEFINITIONS. 


1 .  A  Fraction  is  a  part  or  parts  of  a  unit,  or  of  any  whole 
number  or  quantity ;  and  is  expressed  by  two  numbers,  called 
the  terms,  with  a  line  between  them. 

2.  The  upper  term  is  called  the  Numerator,  and  the  lower 
term,  the  Denominator.     The  Denominator  shows  into  how 
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many  equal  parts  unity  is  divided  ;  and  the  Numerator  is  the 
number  of  those  equal  parts  signified  by  the  Fraction.* 

3.  Every  Fraction  may  be  understood  to  represent  Division; 
the  Numerator  being  the  dividend,  and  the  Denominator  the 
divisor.] 

Fractions  are  distinguished  as  follows : 

4.  A  Simple  Fraction  consists  of  one  numerator  and  one 
denominator :  as  -|,  ii,  &c. 

5.  A  Compound  Fraction,  or  fraction  of  a  fraction,  con- 
sists of  two  or  more  fractions  connected  by  the  Avord  of:  as 
^  of  I  of  ^^,  &c.  This  properly  denotes  the  product  of  the 
several  fractions. 

6.  A  Proper  Fraction  is  one  which  has  the  numerator 
less  than  the  denominator :  as  J-,  f ,  |,  |i,  &.c.| 

7.  An  Improper  Fraction  is  one  which  has  the  numera- 
tor either  equal  to,  or  greater  than  the  denominator :   as  a    i 

8.  A  Mixed  Number  is  composed  of  a  whole  number  and 
a  fraction,  as  1|,17-^,  8^1,  &c. 

9.  A  Complex  Fraction  has  a  fractional  numerator  or 
denominator  ;  but  this  denotes  Division  of  Fractions.     Thus, 

-3-,  two-thirds  divided  by  five-sixths,  ,  eight  divided  hy  one 

IT  -l^  3" 

and  two-thirds. 


*  In  the  fmciionfve-f ivelfths  (^,)  the  Denominator  12  shoAvs  that 
the  unit  or  lohole  quantity  is  supposed  to  be  divided  into  10  equal 
parts  :  so  that  if  it  be  one  shilling,  each  part  will  be  one-twelfth  of 
Is.  or  one  penny.  The  Numerator  shows  that  5  is  the  number  of 
those  twelfth  parts  intended  to  be  taken  :  so  f^  of  a  shilling  are  the 
same  as  5  pence  ;  ,-^0^  of  a  foot,  the  same  as  5  inches. 

f  The  fraction  yV  signifies  not  only  j%  of  a  unit,  but  5  units  divid- 
ed into  12  parts,  or  a  twelfth  part  of  five  :  and  it  is  obvious  that^ye 
twelfth  parts  of  one  shilling  (or  five  pence)  is  the  same  as  oie. 
twelfth  part  of  flee  shillino"^.  This  mn;lc  of  considering  Fractions 
removes  many  of  the  student's  difficulties. 

I  A  proper  fraction  is  always  less  than  unity :  thus  f  loants  one. 
fourth,  and  j}  ivants  one-tivelfth  of  being  equal  to  1.  But  an  im- 
proper fraction  is  equal  to  unity  when  the  tcrins  arc  equal,  am 
greater  than  unity  when  the  numerator  is  the  greater. 

Thus  I,  or  i\,  or  U,  is  each  =1 ;  and  |-^1},  f=3,  4a=3^. 
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10.  A  Common  Measure  (or  Divisor)  is  a  mimber  that 
vvill  exactly  divide  hoth  the  terms.  When  it  is  the  greatest 
T'umber  by  which  they  are  both  divisible,  it  is  called  the 
Greatest  CommOx\  Measure. 

Note.   A  prime  number  lias  no  factor,  exccjit  itself  and  unity. 

A  multiple  signifies  any  ])roduct  of  a  number;  and  is  therefoi'e  divisi- 
ve by  tLe  number  of  which  it  is  a  multiple:  thus  14,  21,  28,  &c.,  are 
i^ndtiflcs  of  seven.  Also  14  is  a  common  multiple  of  2  and  7  ;  21,  of 
3  and  7,  &c. 


rvEDUGTION 

Is  the  method  of  changincr  the  form  of  fractional  numbers  or 
quantities,  ^vilhout  altering  the  value. 

Case  1 .    To  reduce  a  frnciion  to  its  lowest  terms. 

Rule.  Divide  both  the  terms  by  any  common  mcnsnre  that  can  be 
'     -covered  by  inspection;  which  will  jiroduce  an  equivalent  fraction  in 

■rcr  terms.  Treat  the  new  fraction  in  a  similar  mamier;  repeating 
^ie  operation  till  the  lotcest  terms  are  obtained.* 

Vrhen  the  object  cannot  be  accomplislied  by  this  process,  divide  the 
•   venter  term  by  the  less,  and  tliat  divisor  by  the  remainder,  and  so  on 

!  iiothing  remains.  The  last  divisor  will  be  the  greatest  common 
/■/sure  ;  by  which  divide  bolh  lenns  of  the  fraction,  and  llie  quotients 
'•'.ill  be  the  loweat  terms. 


1  7  1 


(1)  Reduce  yVj  to  its  lowest  terms.  Ans. 

(2)  Reduce  f||  to  its  lowest  terms.  Ans. 

(3)  Reduce  i^f  to  the  least  terms.  Arts. 

(4)  Reduce  ||i  to  the  least  terms.  Ans.  ^^ 

(5)  Abbreviate  f^f^  as  much  as  possible.  Ans.  ^. 

(6)  Reduce  ^^fff  to  its  lowest  terms.  Ans.  4. 


*  This  fii'st  method  of  ahhreriating  fractions  is,  when  pi'acticable, 
r-^'vays  to  be  prefen-ed :  and  in  the  application  of  it,  the  following  ob- 

'•^■ations  will  be  found  exceedingly  useful. 

An  even  number  is  divisible  by  2. 

A  number  is  divisible  by  4,  when  the  iriis  and  wiits  are  so ;  and  by 
C,  when  the  hundreds,  tens,  and  iinits  are  divisible  by  8. 

A  number  is  a  midtiple  of  3,  or  of  9,  when  the  sum  of  its  digits  is  a 
iTiultiple  of  3,  or  of  9. 

A  5  or  a  0  hi  the  units'  j)lace,  admits  of  division  by  5 ;  owe  cipher  ad- 
mits of  division  by  10,  tvo,  by  100,  &c. 
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(7)  Reduce  yVaWo  to  the  lowest  terms.  Ans.  }. 

(8)  Wliat  arc  the  lowest  terras  of  §f^|  ?  Ans.  |. 

Case  2.      To  reduce  an  improper  fractioii  to  its  equivalent 

number. 
Rule.     Diviile  tlie  upper  teiTn  by  the  lower. 

This  is  evident  from  Definition  3. 

(1)  Reduce  'f^  to  a  mixed  munber.         i|9  =  l8^.  Ans. 
('2)  Reduce  ^f  to  its  equivalent  number.  A7\s.  13i. 

(3)  Reduce  215  ^q  jts  equivnlent  number.         Ans.  27|. 

(4)  Reduce  ^f^^  to  its  equivalent  number.     Ans.  56if. 

(5)  Reduce  ^||^  to  its  equivalent  number.     Ans.  183|. 

(6)  Reduce  ^J-}'  to  its  equivalent  number.     Ans.  71  ]|. 

Case  3.     To  reduce  a  jnixcd  number  to  an  improper  fraction.* 

Rule.  Mnltiply  the  whole  number  by  the  denominator  of  the  fnic- 
tioii,  and  to  the  product  add  the  numerator  for  the  numerator  required, 
whicli  place  over  the  denominator. 

Note.  Any  whole  number  may  be  expressed  in  a  fractional  form 
by  putting  1  for  the  denominator  :  thus  1 1  =  y . 

(1)  Reduce  18^  to  the  form  of  a  fraction.! 


A  number  is  a  multiple  of  11,  when  the  snm  of  the  1st,  3d,  5th,  Sec, 
digits  =  thnf  of  the  Sd,  4th,  6th,  Sec.,  digits,  after  retrenching  the  elevens 
contained  in  each. 

A  multiple  of  both  2  and  3  is,  of  course,  a  multiple  of  6 ;  and  a  mul- 
tiple of  3  and  4  may  be  divided  by  12. 

All  frrme  numbers,  except  2  and  5,  have  1,  3,  7,  or  9,  in  the  units' 
place  :  all  others  are  composite. 

Examples. 


(1)  Reduce  ff-f^  to  the  hast 
terms  possible. 

H-10      -H9      -^3 

1  ^00    126    14    —    T  J  „„ 

(2)  Reduce  ^|^|  to  the  lowest 
terms. 

~5         —3        -Ml 


Now,  because  we  cannot  easily 
discover  a  common  measure,  pro- 
ceed thus  : — 

76)133(1     then  19)7G     ,     , 

!^  19)133      ' 

57)76(1 


_8_3  0_    16 

14^3  13  3- 

greatest  com.  meas.  19).57(3 
57 

*  This  is  the  converse  of  Case  2. 
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(2)  Reduce  56|f  to  an  improper  fraction.  A?is.  *||^- 

(3)  Reduce  183/j  to  an  improper  fraction.  Ans.  ^ff  ^. 

(4)  Reduce  13|  to  its  equivalent  fraction.  Ans.  ^-^ . 

(5)  Reduce  27|  to  its  equivalent  fraction.  Ans.  ^^^. 

(6)  Reduce  514/g-  to  a  fractional  form.  Ans.  ^ff^. 

Case  4.      To  reduce  a  fraction  to  another  of  the  same  value, 
having  a  certain  proposed  numerator  or  denominator. 

Rule.  As  the  present  numerator  is  to  the  deuoniiuator,  so  is  the 
proposed  numerator  to  its  denominator.  Or,  as  the  present  denomina- 
tor is  to  the  numerator,  so  is  the  proposed  denomiuator  to  its  nume- 
rator. 

(1)  Reduce  |  to  a  fraction  of  the  same  value,  whose  nu- 
merator shall  be  12.  As  2  :  3  :  :  12  :  18.  Ans.  if. 

(2)  Reduce  |  to  a  fraction  of  the  same  value,  whose  nu* 
merator  shall  be  25.  Ans.  |4. 

(3)  Reduce  f  to  a  fraction  of  the  same  value,  whose  nu- 
merator shall  be  47.  ,         47 

(4)  Reduce  |  to  a  fraction  of  the  same  value,  whose  de- 
nominator shall  be  18.  Ans.  }|. 

(5)  Reduce  -f  to  a  fraction  of  the  same  value,  whose  de- 
nominator shall  be  35.  Atis.  |f . 

(6)  Reduce  |  to  a  fraction  of  the  same  value,  whose  de- 
nominator shall  be  19.  ,16% 

Ans.  ^. 

Case  5.     To  reduce  co)nplcx  and  compound  fractions  to  a  simple 
form. 

Rule.  For  a  complex  fraction,  reduce  both  terms  to  shnple  fractions: 
then  by  inverting  the  lower  fraction,  they  may  be  considered  as  the 
terms  of  a  compound  fraction.  And  to  reduce  a  comportnd  fraction,  ar- 
range all  the  numerators  above  a  line,  and  tlie  deaominators  below, 
with  the  signs  of  multiplication  iuterserted :  divide  all  the  upper  and 
lower  terms  that  are  commcnsurahlc,--  cancelling  them  with  a  dasli,  and 
placing  their  quotients  above  and  below  them  respectively.  Do  the 
same  with  the  qnoUents  :  then  the  products  of  the  uncancelled  numbers 
will  give  the  single  fraction  in  its  loiccst  terms.1 


*  That  is,  having  a  common  divisor. 

t  This  i-ule  is  of  the  highest  importance  as  tending  to  e.rpcdite  thebu- 
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nfyo 

(1)  Reduce      ^  to  a  simple  fraction. 

Ans.  ^. 

(2)  Reduce      ^  to  a  simple  fraction. 

Ans.  JUL, 

(3)  Reduce    .      to  a  simple  fraction. 

Ans.  ^. 

19 

(4)  Reduce to  a  simple  fraction.  Ans.  #. 

44i. 

(5)  Reduce  |  of  |  of  f  to  a  single  fraction.      A?is.  }. 

(6)  Reduce  f  of  ^  of  ji  to  a  simple  fraction.  Ans.  ^/g-. 


siness  of  computation,  by  abbreviating  to  the  uttnost  all  fractional  ex- 
pressions, as  we  proceed. 

Examples. 

7- 
(1)  Reduce  the  complex  fraction  _l  to  a  simple  form. 


71       2_2        ^^  X  0 


2       3 

=  -f  Ans. 


1       7 


(2)  Reduce  y^;^  of  f  of  |  of  j\  to  a  simple  fraction. 

3        111 
j%  of  I  of  ^  of  j\  ^  X^XH  X   $  ^ 

2       14        2 

(3)  Reduce  the  annexed  fractional  expression  to  its  proper  quan- 
tity. 

16    ^UlA^TTT        6y3j    ^  J?-       16       *44-       ttV        f-         567 
TT^^Ior-^^  f  °^24S°f  8^  =-  X-ift-X  ^X  ^,  X  — 

1  7 

11  1       1       ;r  ^^ 

I  U^  $$01        $$       £. 

H  X  X^$t  X  1  Xn  Xt$  X  ^$xnx  $n      77  _£- 

"xix  inxnxuxmx$t^xi$x  u~~^~'^^^ 

1  0     1     ^     ^a:     ^0     3       8 

1  1^41 

=  £2..Q\s.=£2..8..\^.  Ans.  1 
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1 03  00 

(7)  Reduce  |i  ofJll^_of  _— to  a  simple  fraction. 

"       14A|        38|  Ans.  iff. 

(8)  Reduce  |  of  gpy  of  llf  to  a  single  fraction.  Ans.  y\. 

(9)  Reduce  yVj  of  37i  of  5  to  its  equivalent  number. 

[,_  ,  Ans.  112/^. 

(10)  Reduce  -^.of  2|6  of -2_to  its  equivalent  number. 

I'i  T  Ans.  7f. 

Case  6.      To  induce  a  fractional  quantity  of  a  given  denomina- 
tion to  an  equivalent  fraction  of  another  denomination. 

Rule.  Consider  \\'hat  nnmbers  would  reduce  the  greater  denomina- 
tion to  the  less;  then  to  reduce  to  a  greater  name,  multi{)ly  the  denojii- 
inator  by  those  numbei's,  and  to  reduce  to  a  less  name,  multiply  the 
■numerator :  the  compniind  thus  produced,  when  reduced  to  a  simple 
form,  will  be  the  fraction  required. 

(1)  Reduce  |  of  a  penny  to  the  fraction  of  a  pound.* 

(2)  Reduce  ^d.  to  the  fraction  of  a  crown.      ^47?.^-.  J-  cr. 

(3)  Reduce  |  dtots.  to  the  fraction  of  a  lb.  troy.  Ans.  -3  J^  lb. 

(4)  Reduce  ^  Jh.  avoirdupois  to  the  fraction  of  a  act. 

Ans.  yig  cwt. 

(5)  Reduce  y-9'2  0^  ^^  ^  poimd  to  the  fraction  of  a  penny .f 

(6)  Reduce  £^^a.  to  the  fraction  of  a  penny.    Ans.  ^d. 

(7)  Reduce  ^00  ^^  ^  pound  troy  to  the  fraction  of  a 
penny-weight.  Ans.  |  diet. 

(8)  Reduce  yi^  cwt.  to  the  fraction  of  a  lb.      Ans.  4  lb. 

Case  7.   To  find  the  proper  value  of  a  fractional  quantity. 

Rule.  Reduce  the  numerator  to  such  lower  denomination  as  may  be 
necessary,  and  divide  by  the  denominator;  abbreviating  as  much  as 
possible  in  valuing  the  remainders. 

Note.  It  is  e\-ident,  from  Definition  3,  that  this  Case  is  precisely  that 
of  Compomid  Division. 

(1)  Reduce  f  of  a  pound  sterling  to  its  proper  value.J 


?r;3;;-^T^-  ^"^• 


8X12X-20 


,   r.    7     _  7X20X12     7X12    _    ^ 

3X20 
X  £1  =  — T —  =  3X5  =  155.  Ans. 
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(2)  Reduce  ^s.  to  its  proper  value.  Ans.  id.  3}  qrs. 

(3)  Reduce  \  of  a  lb.  avoirdupois  to  its  proper  value. 

Ajis.  9  02.  2f  dr. 

(4)  Reduce  ^  cwt.  to  its  proper  value.     Ans.  3  qrs.  3i  lb. 

(5)  Reduce  f  of  a  lb.  troy  to  its  proper  value. 

Ans.  7  0;?.  4  dwts. 

(6)  Reduce  J  |  of  an  ell  English  to  its  proper  value. 

Ans.  2  qrs.  3^  nails. 

(7)  What  is  the  value  of  jCj^^f  ?  Ans.  I9s.  lOi  }. 

(8)  Reduce  ||f  of  a  mile  to  its  proper  value. 

Ans.  Q  fur.  105  yds. 

(9)  Reduce  Jf  of  an  acre  to  its  proper  value. 

Ans.  I  a.  2  r.  3i  per. 

(10)  Find  the  value  of  if  ff  ^  cm?^     ^w;?.  1  qr.  22  Z6.  f ff 

Case  8.      To  reduce  any  given  quantity  to  the  fraction  of  a 
greater  denomination. 

Rule.  Reduce  the  given  quantity  (if  compound)  to  the  lowest  de- 
nomination mentioned,  that  it  may  assume  a  simple  foi-m :  then  multiply 
the  denominator,  as  in  Case  G. 

(1)  Reduce  15^.  to  the  fraction  of  a  pound  sterling. 

lbs.  =  £^l  =  £l.  Ans. 

(2)  Reduce  Ad.  3i  qrs.  to  the  fraction  of  a  shilling.    Ans.  | 

(3)  Reduce  9  oz.  2|  dr.  to  the  fraction  of  a  lb.  avoirdupois. 

Ans.  A  lb. 

(4)  Reduce  3  qrs.  3^  lb.  to  the  fraction  of  a  cwt. 

Ans.  ^  cwt. 

(5)  Reduce  7  oz.  4  dwts.  to  the  fraction  of  a  lb.  troy. 

Ans.  I  lb. 

(6)  Reduce  2  qrs.  3^  nails  to  the  fraction  of  an  English 
ell,  Ans.  f  ell. 

(7)  Reduce  14.9.  Q\d.  -fj  to  the  fraction  of  a  £. 

A?is.  £j\. 

(8)  Reduce  4d.  1|l  qrs.  to  the  fraction  of  a  crown. 

Ans.  ^\%  cr. 

(9)  What  fraction  of  an  acre  are  3  roods,  32  perches? 

Ans.  if  a. 

(10)  What  part  of  a  shilling  are  |  of  2d.  Ans.  ^s. 

Case  9.      To  find  the  least  common  multiple  of  two  or  more 

numbers. 

Rut-E.     Arrange  the  given  numbers  in  a  line,  (omitting  any  one  that 

is  Q.  factor  of  one  of  the  others,)  and  divide  any  two  or  more  of  them  l)y 

a  common  divisor,  placing  the  quotients  and  undivided  numbers  below  ; 
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proceed  with  these  hi  the  same  maimer,  and  rejieat  the  process  till  there 
remain  not  any  two  numbers  commensurable  :  the  continued  product  of 
the  divisors,  quotients,  and  undivided  numbers,  will  be  the  least  common 
multiple. 

(1)  Required  the  least  common  multiple  of  2,  3,  4,  5,  6,  7, 
8,  9,  and  10.* 

(2)  Find  the  least  number  divisible  by  3,  4,  5,  6,  7,  and  8. 

Ans.  840. 

(3)  What  is  the  least  common  multiple  of  2,  3,  4,  5,  6,  7, 
8,  9,  10,  11,  and  12  ?  Ans.  27720. 

Case  10.   To  reduce  fractions  to  a  common  denominator. 

Rule  1.  Multiply  each  numerator  into  all  the  denommators,  except 
its  own,  for  a  numerator;  and  all  the  denominators  for  a  common  de- 
uommator.     Or, 

Rule  2.  Fuid  the  least  common  multiple  of  the  denominators,  which 
will  be  the  least  common  denominator.  Divide  this  by  each  denomina- 
tor, and  multiply  the  several  quotients  by  the  respective  numerators  for 
the  requii-ed  numerators. 

(1)  Reduce  f  and  ^  to  a  common  denominator.! 

(2)  Reduce  i,  |,  and  f ,  to  a  common  denominator. 

Ans.  II,  If,  a?id  II  ;  or  f ,  f ,  and  f . 

(3)  Reduce  ^,  |,  -^\,  and  -|,  to  a  common  denominator. 

Artv     735      5.60.      5.0.4.     f.r'fl  12.3. 

(4)  Reduce  |,  ^,  and  |,  to  a  common  denominator. 

'31  A71S.  41,  ^,  and\^. 

(5)  Reduce  fV,  4,  and  —  of  2,  to  a  common  denominator. 

1^     Ans.  j\Yj,  AVj'  cznd  ^V/j- 

(6)  Reduce  li,  2},  and  i  of  li,  to  a  common  denominator. 

Awi    3.2.     L3_2     nnd  S.L 


*  2  and  4,  being  factors  of  8,  3  a  factor  of  9,  and  5  a  factor  of  10,  may 
be  omitted.     Thus, 

Then  2X3X7X4X3X5  =  42  X  60  = 

'^"^20,  the  least  number  divisible  by 


2)6, 

7, 

8, 

9, 

10 

3)3, 

7, 

4, 

9, 

5 

1, 

7, 

4, 

3, 

5 

4  ^  4  _  ig  ( numerators.   Ans.  ^|  aiid^{ 
4  X  7  =  23  the  denominator. 
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ADDITION. 

Rule.     Reduce  the  given  fractions  to  a  common  denominator,  over 
which  place  the  stim  of  the  numerators. 

(1)  Add  I  and  f  together.  |-l-A=i4.-j-ii=|&r=l_8_.  Ans. 


(2)  Add  I,  ^,  and  f. 

(3)  Add  1,  41,  and  f  .* 

(4)  Add  7|  and  f  together. 

(5)  Addf,  and  I  of  f 


(6)  Add  5|,  6|,  and  4^. 

(7)  Add  If,  34,  and  i  of  7. 

(8)  Add  j%  of  6f ,  and"4  of  7i. 

(9)  Add  4  of  9f ,  and  f  of  4f . 


Fractional  quantities  may  be  reduced  to  their  proper  values, 
and  the  sura  found  by  Compound  Addition. 

(10)  Add  I  of  a  pound    to  ^  of  a  shilling.    Ans.  8s.  Ad. 

(11)  Add  y.  1-5.  and  ^f.  Ans.  lAs. 

(12)  x\dd  f  lb.  troy,  \  oz.  and  I  oz. 

Ans.  7  oz.  19  dwts.  20  gr. 

(13)  Add  4  of  a  ton  to  f  of  a  cict. 

Ans.  12  cwt.  1  gr.  1^  lb. 

(14)  What  is  the  sum  of  |  of  £17. . 7. .6d.,  4  of  jClf .  and 
I  of  a  crown?  Ans!' £13.. 0.. 2^. 

(15)  Add  A  of  3  c.  1  r.  20  p.,  f  of  an  acre,  and  |  of  3 
roods,  15  perches.  Ans.  3  a.  2  r.  33^-^. 

SUBTRACTION. 

Rule.  Reduce  the  given  fractions  to  a  common  denominator,  over 
which  place  the  difference  of  the  numerators. 

When  the  numerator  of  the  fractional  part  in  the  subtrahend  is  great- 
er than  the  other  numerator,  borrow  a  llaction  equal  to  unity,  having 
the  common  denommator ;  then  subtract,  and  cany  one  to  the  integer 
of  the  subtrahend. 

(1)  From  I  take  4.       f — ^=\\ — 11=  2V-  ^^>^- 

(6)  From  64i  take  |  of  f . 

(7)  From  15|  take  125^- 

(8)  Subtract  ff  from  If. 

(9)  Subtract  44  from  \  of  9. 

Fractional  quantities  may  be  reduced  to  their  proper  values, 
as  directed  in  Addition. 


*  When  there  are  integers  among  the  given  numbers,  fu'st  find  the 
sum  of  the  fractions,  to  which  add  the  integers. 

Thus  in  Ex.  3,  i+f=f  ;  then  f +i=^Tf5=T4 ;  and  4+4|= 
444.  Ans. 


(2) 

From 

f 

take  |. 

(3) 

From 

5f 

take  -f 

^off 

(4) 

From 

33 

take  I 

of  4. 

(5) 

From 

if 

take  4 

of|. 
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(10)  From  f  of  a  pound  take  f  of  a  shilling.  Ans.  7s.  \^d. 

(11)  From  1|5.  take  |  of  l^d.  Ans.  Is.  3d. 

(12)  What  is  the  difference  between  |  of  jC1^\.  ;  and 
j_  of  jeif  f  ?  Ans.  2d.  3i  qrs. 

(13)  Subtract  f  rw;;.  from  4  io?^.   Ati^.  10  crr^.  2  ^r^.  10|  Z5. 

(14)  From  |  of  5  lb.  troy  subtract  f  of  3i  02-. 

^715.  3  lb.  2  o^.  1  dwt.  2f  ^r. 

(15)  Subtract  7if  i  furlongs  from  ly\  mile. 

Ans.  4  yi/r.  9  yc?^. 

MULTIPLICATION. 

Rule.  Prepare  the  given  numbers  (if  they  require  it)  by  the  rules 
of  Reduction :  tlien  multiply  all  the  numerators  together  for  the  numei*- 
ator  of  the  product,  and  all  the  denominators  for  the  denominator. 

(1)  Multiply  f  by  f .     ^Xi=^-^.  Ans 


(2)  Multiply  I  by 

(3)  Multiply  48f  by  13|. 

(4)  Multiply  430|  by  18f 

(5)  MuUiply  if  by  |  of  4. 


(G)  Multiply  1  of  I  by  4. 

(7)  Multiply  ^  by  |. 

(8)  Multiply  24  by  |. 

(9)  Multiply  f  of  9  by  |. 


(10)  Multiply  £:3..15..9i  \  by  yV  of  5.  Ans.  £15..9..11f  ^\. 

(11)  Multiply  31 1  miles  by  4  of  4f  |. 

Ans.  8  m.  2  f.  I884  yds. 

(12)  Required  the  product,  in  square  feet,  of  14  ft.  7  in. 
by  8  ft.  9  in.  A?is.  127f|  sq.  ft. 

DH^ISION. 

Rule.     Prepare  the  given  numbers  (if  they  requii-e  it)  by  the  rules 
of  Reduction;  then  invert  the  divisor,  and  proceed  as  ui  Multiplication.* 


(1)  Divide  ^%  by  f  .1 

(2)  Divide  ^hy  ^, 

(3)  Divide  672^\  by  13f . 

(4)  Divide  7935^^  by  18f 

(5)  Divide  16  by  24. 

(6)  Divide  j\  by  41. 


(7)  Divide  fH  by  A  of  i^. 

(8)  Divide  9^  by  i  of  7.^ 

(9)  Divide  f  by  I  of  f  of  |. 

(10)  Divide  I  of  16  by  4  of  f 


*  A  number  inverted  becomes  the  reciprocal  of  that  number ; 
which  is  the  quotient  arising  from  dividing  unity  by  the  given  num- 
ber ;  thus  1-^7=1,  the  reciprocal  of  7  ;  l-T-§=f,  the  reciprocal  of  f . 

3       1 


4        1 
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(11)  Divide  £^^^hy  \^  of  1^-.     Ans.  X3..17..10i  |. 

(12)  Divide  \s.  4.V(Z.f  by  f  of  V-         ^«^-  ^^^-  ^H  1^^- 

(13)  Divide  3  qrs.  24  J  a  Ih.  by  -^j  of  1^,  in  the  fraction  of  a 
cwt.;  and  value  the  quotient.  Ans.  1  cwt.  1  qr.  15|  lb. 

(14)  What  must  je7..14..6.  be  multiplied  by,  to  produce 
JC21..17..9?  ^ns.  2|. 

THE  RULE  OF  THREE. 

Rule.  Prepare  the  teniis,  previous  U)  slating,  so  that  no  subsequent 
Reduction  will  be  necessaiy :  then,  having  stated  the  que-stion,  as  pre- 
viously directed,  invert  the  dividing  term,  and  the  coulmued  product  of 
the  tlu-ee  will  be  the  answer. 

(1)  If  f  of  a  yard  cost  £%.  what  will  -^^  of  a  yard  cost?* 

(2)  If  f  yd.  cost  jC|.  what  will  Ji  yd,  cost  ?     Ans.  1  is.  8d. 

(3)  If  f  of  a  yard  of  lawn  cost  76:.  3d.  what  will  IOl  yards 
cost?  '  Ans.£i..l9..\0i^, 

(4)  If  I  ?6.  cost  f 5.  how  much  will  f^.  buy  ?     yl^i^r.  l^-^  //^. 

(5)  If  48  men  can  build  a  wall  in  241  days,  how  many 
men  can  do  the  same  in  192  days  ?  Ans.  6Jg-  men. 

(G)  If  I  of  a  yard  of  Holland  cost  £^.  what  will  12|  ells 
cost  at  the  same'rate  ?  Ans.  jC7..0..8f  f . 

(7)  If  31  yards  of  cloth,  that  is  14-  yard  wide,  be  sufficient 
to  make  a  cloak,  how  much  that  is  f  of  a  yard  wide  will 
make  another  of  the  same  size  ?  Ans.  4|  yards. 

(8)  If  121  yards  of  cloth  cost  15^.  9c/.  what  will  48i  yards 
cost  at  the  same  rate  ?  Ans.  jC3..0..9i  _4^. 

(9)  If  253-5'.  will  pay  for  the  carriage  of  1  cict.  1451  miles, 
how  far  may  6^  cwt.  be  carried  for  the  same  money  ? 

Ans.  222'V  miles. 

(10)  If  y\  of  a  cwt.  cost  jC14.  4^.  what  is  the  value  of  71- 
cwt.?  Ajis.  jeil8..6..8. 

(11)  If  5  Ih.  of  cochineal  cost  jC1..5.  what  will  36yV  ^^• 
come  to?  Ans.  jC61..3..4. 

(12)  How  much  in  length  that  is  7y\  inches  broad  will 
make  a  foot  square  ?  Ans.  20yfj  inches. 

(13)  What  is  the  value  of  4  pieces  of  broadcloth,  each  27-f 
yards,  at  15f^.  per  yard?  Ans.  £85. .14. .31  f. 


13        1^ 

yd.     £.         yd.       ^         ^4       '*'• 

2  2        1 
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(14)  If  a  penny  white  loaf  weigh  7  oz.  when  a  bushel  of 
wheat  costs  hs.  6d.  what  is  the  bushel  worth  when  a  penny 
white  loaf  weighs  but  2^  02.  ?  Ans.  \5s.  4d.  3^  5^^. 

(15)  What  quantity  of  shalloon  that  is  |  of  a  yard  wide  will 
line  7i  yards  of  cloth  that  is  H  yard  v.dde  ?      Ans.  15  yards. 

(16)  Bought  31  pieces  of  silk,  each  containing  24|  ells,  at 
6s.  O^d.  per  ell.  How  must  I  sell  it  per  yard  to  gain  £5.  by 
the  bargain  ?  Ans.  5s.  d^d. 


3  6.a 

4  5  5 


THE  DOUBLE  RULE  OF  THREE. 

(1)  If  a  carrier  receive  £2j\.  for  the  carriage  of  3  cwt. 
150  miles,  how  much  ought  he  to  receive  for  the  carriage  of 
7  cwt.  3^  qrs.,  50  miles  ?  A?is.  jC1..16..9. 

(2)  If  ilOO.  in  12  months  gain  JC5^.  interest,  w^hat  prin- 
cipal will  gain  £3f.  in  9  months  ?  A71S.  jC85..14..3i  4. 

(3)  If  9  students  spend  jeiO|^.  in  18  days,  how  much  will 
20  students  spend  in  30  days  ?  Ans.  £39..18.A^^. 

(4)  Two  persons  earned  4fs.  for  one  day's  labour :  how 
much  would  5  persons  earn  in  lOi  days,  at  the  same  rate  ? 


Ans.  jE:6..1..4f  1. 


(5)  If  jC50.  in  5  months  gain  JC2yV-j-.  what  time  will  jC13i. 
require  to  gain  jCly'2.?  Ans.  9  ?nonths. 

(6)  If  the  carriage  of  60  cwt.,  20  miles,  cost  £14^.,  what 
weight  can  I  have  carried  30  miles  for  £of-^.  ?     Ans.  15  cwt. 


DECIMAL  FRACTIONS. 

In  Decimal  Fractions  the  unit  is  supposed  to  be  divided 
into  tenths,  hundredths,  thousandth  parts,  &c.,  consequently 
the  denominator  is  always  10,  or  100,  or  1000,  &c. 

In  our  system  of  Notation,  the  figures  of  a  icliole  number 
follow  each  other  in  a  decimal  (or  tenfold)  proportion.  Hence, 
the  numerator  of  a  decimal  Fraction  is  written  as  a  whole 
number,  only  distinguished  by  a  separating  point  prefixed  to  it. 
Thus  -5  for  -,-V,  -25  for  //^,  -123  for  -^Vo^V- 

The  denominator  is,  therefore,  not  expressed  ;  being  always 
understood  to  be  1,  with  as  many  ciphers  ajfxed  as  there  are 
pjlaces  in  the  numerator. 

The  different  values  of  figures  will  be  evident  in  the  an- 
nexed Table. 
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Integers.  D'Uimal  parts. 

7  6  .5  4  3  2   1    .  2  3  4  .5  6  7,  &c. 


itntf 


S3  S    •      p  5. 


From  this  it  plainly  appears  that  the  figures  of  the  decimal 
fraction  decrease  successively  from  left  to  right  in  a  tenfold 
proportion,  precisely  as  those  of  the  whole  ivimher.* 

Ciphers  on  the  right  of  other  decimals  do  not  alter  their 
value  :  for  ■2=^-^,  •20=yVT7'  •200=yV/o»  are  all  equal.  But 
one  cipher  on  the  left  diminishes  the  value  ten  tiincs,  two 
cipheis,  one  hundred  times,  &c.,  for  ■02=yf  „,  ■002=yo\o^)  <^c. 

A  vulgar  fraction  having  a  denominator  compounded  of  2, 
or  5,  or  of  both,  when  converted  into  its  equivalent  decimal  frac- 
tion, will  be  finite  :  that  is,  will  terminate  at  some  certain 
number  of  places.  All  others  are  infinite ;  and  because  they 
have  one  or  more  figures  continually  repeated  whhout  end, 
they  are  called  Circulating  Decimals.  The  repeating  figures 
are  called  repctends. 

One  repeating  figure  is  called  a  s-ingle  rcpetcnd ;  as  -222, 
&c.;  generally  written  thus,  -2';  or  thus  -f.  But  when  more 
than  one  repeat,  the  decimal  is  a  compound  rcpctend ;  as  -36 
36,  &c.,  or  -142857  142857,  &c.  These  may  be  written  -^36^, 
and  -^142857^  or   $$,  and  -14285^. 

Pure  repctends  consist  of  the  repeating  figures  alone  ;  but 
mixed  repctends  have  other  figures  before  the  circulating  deci- 
mal begins  :   as  -045^,  -96^354'. 

Finite  decimals  may  be  considered  as  infinite,  by  making 
ciphers  to  recur,  w^hich  do  not  alter  the  value. 

Circulating  decimals  having  the  same  number  of  repeating 
figures  are  called  similar  repctends,  and  those  which  have  an 
unequal  number  are  dissimilar.  Similar  and  conterminous  rep- 
ctends begin  and  terminate  at  the  same  places. 

*  The  first,  seconrl,  third,  fourth,  &c.,  places  of  decimals  are  called 
primes,  seconds,  thirds,  fourths,  &jc.,  respectively  ;  and  decmials  aie  read 
thus  :  57-57  fifty -seven,  and  Jive,  seven,  of  a  deriuaal ;  that  is,  fifty-seven, 
and  fifty -seven  hundredths.  2060  13  two  hundred  and  six,  and  navght, 
four,  three ;  that  is,  206,  and  forty-tlii-ee  thousandths. 
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ADDITION. 

Rule.  Place  the  numbers  so  that  the  decimal  points  may  stand  iu  a 
pei-pendiculai'  line:  then  will  units  be  under  units,  &c.,  according  to 
theii-  respective  values.     Then  add  as  iu  integers. 

(1)  Add  72-5+32-071+2-1574-I-371-4+2-75. 

(2)  Add  30-07-h2-0071+59-432+7-l. 

(3)  Add  3-5+47-254-927-01+200734-1-5. 

(4)  Add  52-75+47-21+724-I-31-452+-3075. 

(5)  Add  3275+27-514+l-005-f725+7-32. 

(6)  Add  27-5+52+3-2675+-5741+2720. 

SUBTRACTION. 

Rule.  Place  the  suhtrahend  under  the  minuend  with  the  decimal 
l^oints  as  iu  Addition;  and  subtract  as  iu  integers. 


(1)  From  -2754  take  -2371. 

(2)  From  237  take  176. 

(3)  From  271  take  215-7. 

(4)  From  270-2  take  754075. 


(5)  From  571  take  54-72. 
(G)  From  625  take  76-91. 

(7)  From  23415  take  -3742 

(8)  From  -107  take  -0007. 


MULTIPLICATION. 

Rule.  Place  the  factors,  and  multiply  them  as  in  whole  numbers ; 
and  iu  the  product  point  oft'  as  many  dccuual  i)laces  as  there  ai-e  in  both 
factors  together.  When  there  are  not  so  many  figures  in  the  product, 
supply  the  defect  with  ciphers  on  the  left. 

(1)  Multiply  2-071  by  2-27. 

(2)  Multiply  27-15  by  24-3.* 

(3)  Multiply  -2365  by  -2435. 

(4)  Multiply  72347  by  23-15. 

(5)  Multiply  17105  by  -3257. 

(6)  Multiply  17105  by  -0327. 

When  the  mxiltij)lier  is  10,  100, 
eeparatmg  point  in  the  multiplicand  so  many  places  towards  the  right 
as  there  are  ciphers  in  the  multiplier:  thus,  -578  X  10^5-78,  -578  X 
100  =  57-8,  -578  X  1000  =  578,  and  -578  X  10000  =  5780. 


(7) 

27-35  X  7-70011. 

(8) 

57-21  X  -0075. 

(9) 

-007  X  -007. 

(10) 

2015  X  -2705. 

(11) 

•907  X  '0025. 

(12)  -3409803  X  -0016218. 

1000,  &c.,  it  is  only  removing  the 


CONTRACTED   MULTIPLICATION. 

Rule.  Write  the  multiplier  under  the  multipUcand  in  an  inverted 
order,  the  units'  figure  under  that  place  which  is  intended  to  bo  retain- 
ed iu  the  product. 


*  The  2nd  example  may  be  multiplied  in  Uco  products,  first  by  3, 
and  that  product  by  8  for  24.  The  3rd,  6th,  7tb,  and  l-2th  may  be  con- 
tracted iu  a  similai-  way. 
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In  multii)l\-ing,  be^n  with  that  figure  of  the  multiplicand  tvIv 
stands  over  the  multiplpng  figure,  reit-cting  all  on  the  right  of  <■ 
and  set  down  the  first  figures  of  all  the  products  in  a  perpemr-r; 

Increci.se  the  first  figure  of  each  product  by  carrying  to  it  what  \    •'■ 
arise  from  multinlviu?  the  f?rn  vcxi  rejccfed  figures  on  the  rirht.  ; 
rate  of  one  from  5  to  14  inclusive,  txco  horn  15  to  24,  three  from  25  . 
inclusive,  &:o. 

NoTK.     If  peifect  accuracy  as  far  as  the  last  decimal  figure  bf  ■■•■. 
sired,  ir  T^^ll  be  eligible  to  find  one  figiu-e  more  in  the  product  thn  ■ 
actually  wmited. 

(13)  Multiply  384-G72158  by  3-683,  and  let  there  be  c 
four  places  of  decimals  in  the  product.* 

(14)  Multiply  3- 141 592  by  527438,  retaining  only  1>  : 
places  of  decimals  in  the  })roduct.  Ans.  165-6996 

(15)  Multiply  238-645  by  8217-5,  retaining  only  the  ini. 
gers  in  the  product.  Ans.  1961U'.  ■ 

(16)  Multiply  375-13758  by  16-7324,  and  reserve  only  or- 
place  of  decimals  ;   and  again,  reserving  three  places. 

Ans.  6276-9,  and  6276-951. 

(17)  Multiply  395-3756  by  -75642,  retainmg  only  fu-ii 
places  of  decimals.  Aiis.  299-0700. 

DIVISION. 

Divide  as  in  integers,  and  the  first  figure  of  the  quouj 
will  be  of  the  same  value  as  that  figure  of  the  dividend  wn-; 
stands  over  the  units  in  the  first  product  of  the  divisor,  sr  \U- 
the  point  must  be  placed  accordingly  ;   ciphers  being  pret^    t 
when  necessary. 

Note  1.  After  proceeding  tlu-ough  the  diN-idend,  to  ascertain  if  'i: 
quotient  is  correctly  pointed,  obsei-ve  that  the  decimal  places  in  th  ■■' 
visor  and  quotieut  together  must  equal  in  number  those  of  the  divi*;    nr 

2.  When  there  are  fencer  decimal  place.-*  in  the  di^^dend  than  in  :■ 
divisor,  equalize  them  by  affixing  ciphers;  and  the  quotient,  to  ;  :  . 
extent,  will  be  a  tchole  number. 


*  Contracted  method. 
384-672158 
336-3 

Common  methods 
384-672158 
3-683 

11540165 

23080.33 

307738 

11540 

11540 

307737 

2303032 

11540164 

1416-7475 

16474 
7264 
948 
74 

1416-7476 

.57914 

98 


DECIMALS. 


[tutor's 


3.  Ciphers  may  be  siibjorued  to  the  decimal  part  of  the  dividend,  oi 
brought  down  as  if  they  were  subjoiued,  in  order  to  continue  the  ope- 
ration to  any  degree  of  exactness  desired. 


(1)  Divide  217-75  by  65. 

(2)  Divide  709  by  2-5 /-i. 

(3)  Divide  125  by  -1045. 
■,4)  Divide  48  by  144. 
(5)  Divide  5-714  by  8275. 
v6)  Divide  715  by  -3075. 

Tn  divide  by  10,  100.  1000,  &c. 
dividend  so  many  places  lowai-dB 
divisor,  and  the  thing  is  accomplished. 

Thus  .5784  —  10  ^  57G-4,  5784  —  100  =  57-84 
5784—  10000  =  -5734. 

(13)  3719-f-    10.  I       (15)     130-7 

(14)  3-74 -f-  100.  I        (16)  34-012 


(7) 

(«) 

(9) 

(10) 

(11) 
(12) 

remove  the  sepai-ating  point  in  the 
the  left  as  there  ai-e  ciphers  in  the 


7382-54 -i- 6-4252. 
-0851648-^-  423. 
267-15975 -^  13-25. 
72  1564^ -1347. 
85643-825  4-6-321. 
1-^3-1416. 


5784  —  1000  =  5-784, 


1000. 
10000. 


CONTRACTED   DIVISION. 

Ascertain  the  value  of  the  first  quotient  figure,  from  vi^liich  it  wiU  be 
known  what  number  of  figures  in  the  quotient  will  serve  the  pm'pose 
required.  Use  that  7nr>nber  of  the  figures  in  the  divisor,  (rejecting  the 
others  on  the  right,)  and  a  sufficient  number  of  the  diWdend.to  find  the 
first  figure  of  the  quotient ;  make  each  remainder  a  new  di%-idual,  and 
for  each  :«ucceeding  figure  rejecl  another  frcnu  the  divisor :  but  obser\  e 
to  carry  to  each  product  fi-om  the  rejected  figm-es,  as  m.  Conti-acted 
Multiplication. 

Note.  When  there  are /etcer  figures  in  the  divisor  than  the  number 
wanted  in  the  quotient,  proceed  by  the  common  nde  t'U  those  in  the 
di\4sor  are  just  as  many  as  remain  to  be  found  in  the  quotient,  and  then 
use  the  contraction. 

(17)  Divide  7023  by  7*9863,  to  three  places  of  decimals. 

(18)  Divide  721 -17562  by  2257432,  to  the  extent  of  onlyj 
ihree  places  of  decimals  in  the  quotient. 

(19)  Divide  25*1367  by  217-35,  to  the  fourth  decimal. 


....  *  Contracted  Method. 

Common  Method. 

7-9863)70-230(8-793 

7-9863)70-2300(8-793 

63890 

638904 

6340 

6339  HO 

5590 

5.59041 

750 

740 190 

719 

718767 

31 

30:4230 

24 

23i9589 

7 

64641 
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(20)  Divide  51-47542  by  -123415,  to  the  second  decimal. 

(21)  Divide  27104  by  -3712,  the  inlegial  quotient  only. 

CIRCULATING    DECLMALS. 

To  reduce  a  circulate  to  a  vulgar  fraction. 

Rule.  1.  For  a  jnire  repetend,  make  the  circulaiing  figures  the 
numerator,  to  as  many  nines  for  the  flenomivalor. 

2.  For  a  mixed  repetend,  snbtnict  th(-  fivite  part  from  the  whole,  and 
make  the  difference  the  numerator;  the  denominator  to  which  will 
consist  of  as  many  nines  hs  there  are  rcpetends,  with  as  many  ciphers 
eubjoiued  as  there  ai-e  finite  fjgure.s. 

E.XAMPl.KS, 

(1)  Reduce  V,  -3',  -9',  -'Or,  and  -^  42857' to  their  equivalent 
vulgar  fractions. 

•1^=1;  •3'=|=i;   •9^=1=1;   '^OV=i,  \  and  -^42857^ 

990090    11111    37037    33fi7    1 

(2)  Reduce  -03^45'  and  3-5^26'  to  equivalent  vulgar  frac- 
tions- 

.    .,        345—3 

\JQ  '^o    —      qqQQ  "9¥o  0  TTo¥  5  5  o"- 

3-5M2fi'= "^  '  =    3_5JL9J    =    3.899   =   '}    5  fL?_        Qy  thuS  " 

^  O  IxJD 9990  99  o¥  1110  —  •^TTTo-    '-'J-  iii^is  • 

5126—5 

^^^^  ^      '  9990  "^009  0    -Oyyy^. 

In  Addition  and  Subtraction  of  Circulating  Decimals, 
make  them  similar  and  contprminwis.  and  carry  to  the  figures 
on  the  right  whatever  would  arise  from  the  rcpetends  being 
continued. 

Note.  In  all  cases,  when  the  repetend  is  9,  make  it  a  cipher,  and 
add  1  to  the  next  figure:  for  -999,  &c.  =  1. 

In  Multiplication,  carry  to  the  product  of  the  right  hand 
figure  what  would  arise  from  the  product  of  the  repetends  con- 
tinued;  and  in  finding  the  sum  of  the  products,  observe  what 
is  directed  in  Addition. 

In  Division,  it  is  only  necessary  to  observe  that  the  opera- 
tion may  be  carried  on  with  the  repeating  figures  of  the  divi- 
dend, to  any  extent  required. 

Note.  When  the  Afultiph'er  or  the  Dit/,«^r  is  a  rii:ni1ate,  the  most 
convenient  method  is,  to  changn  it  into  a  rcin:'>on  Jravticn. 
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Examples. 
(3)  What  is  the  sum  of  25-^142857',  10-3^90',  12-035^  and 
4-02^567^? 

Similar.  Similar  and  ronferminous. 

25-^142857^=  25-^42857^  =  25-14^285714' 

10-3^90'         =  10-3^909090''  =  10-39^090909' 

12-035'  =  12-03^555555'  •     =  12-03^555555' 

4-02^567'    =    4-02^507567'       =    4-02^567567' 


Sum  51 -59^99746' 


(4)  What  is  the  difference  between  567-'367'  and  bzi  0'9729'? 
Also,  between  57,  and  49-8^53'? 
567-\367'       =  567-3^673673673673'  57- 


55-C^ 


55-0>972997299729^ 


difference  512-2^700676373943' 


49-8^53' 
diff.  7-r46' 


(5)  Muhiply  65-316' by  -753. 
65-316' 
•753 


195950 

3265833' 

45721666' 


product  49-183450 


(0)  Muhiplv  13-^5'  bv  3-^36^ 
3-^36' =3||=3X  =  f^ 
13-M5' 
37 


94^8' 
403^63' 


11)497-^81' 
product  45-256198,  &c> 


(7)  Divide  150-9^045'  by  33 

3)150-9^045' 

11)50-3^675'' 


4-5^728637'  quotient. 


(8)  Divide  17-8054' by  3-6 
3-6'=  3 


31  = 


1 7- 8054' X  ^3^  = 
4-856^03'  quotient 


53  4163' 


11 


(9)  What  are  the  equivalents  to -004^354'  and  65-00063^648'? 

^^«-^-  -eHo'  and  65^/^Voo- 

(10)  What  is  the  sum  of  57-575  +  3-59U  63' +210-16' + 
•06^3759'?  Ans.  271-397^057674235892'. 

(11)  Required   the   difference   between    36-30^5207'   and 
47-280H3'.  Ans.  10-975^9135982268'. 

(12)  Multiply  4-H28571'  hv  317;   and  17-0^54'  by  6-^48'. 

An.s.  1536-^714285';  and  104-85V387205'. 

(13)  Divide  1536-^714235' bv  347;  and  104  85^387205'  by 
6-U48'.  A,'u>..  4-M26571';  and  17-0^54'. 
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REDUCTION. 
To  reduce  a  Vulgar  Fractlo^to  a  Decimal. 

Rule.  Add  ciphers  to  the  numerator,  and  divide  by  the  deuomiua- 
tor ;  the  quotient  will  be  the  decimal  fraction  required. 

(1)  Reduce  \,  i,  £,  and  f,  to  decimals. 

An^.  -25,  -5,  -75,  and  -375. 

(2)  Reduce  i,  I,  i,  and  i,  to  decimals. 

'  Ans.  •3'',  -2,  -^142857^  ajid  -V. 
^^3)  Reduce  ^^^  to  a  decimal.  Ans.  -1^923076^ 

(4)  Reduce  \\  of  |f  to  a  decimal.  Ans.  •6'043956^ 

To  reduce  a  given  quantity  to  the  Decimal  of  any  denomination 
required. 

Rule.  Reduce  those  of  the  lowest  deuomination  to  decimal  parts  of 
tlie  next  superior,  on  the  left  of  which  place  the  given  quantity  of  that 
detiominalion ;  reduce  this  to  the  next,  and  proceed  as  before,  till  it  is 
of  the  denoniiuatiou  required. 

(5)  Reduce  5^-.*  9.5-.  and  166-.  to  the  decimals  of  a  pound. 

An:^.  jC-25,  £Ab,  and  jC-8. 

(6)  Reduce  8.?.  4(/.  to  the  decimal  of  a  £.       Ans.  £-\\^\ 

(7)  Reduce  16.9.  7|r/.  to  the  decimal  of  a  £.\ 

(8)  Reduce  19a\  ^\d.  to  the  decimal  of  a  £. 

Ans.  .£-97291 6^ 

(9)  Reduce  12  grains  to  the  decim.al  of  a  lb.  trov. 

Ans.  Ih.  -002083^ 

(10)  Reduce  12J-|  drams  to  the  decimal  of  a  lb.  avoirdupois. 

Ans.  lb.  -047668+. 

(11)  Reduce  2  qrs.  14 J-  lb.  to  the  decimal  of  a  cwt. 

Ans.  cwt.  -62723+. 

(12)  Reduce  2  furlongs,  161^  yards  to  the  decimal  of  a 
mile.  "    "   Ans.  -341761^36^  mile. 

(13)  Reduce  5|4  pints  to  the  decimal  of  a  gallon. 

Ans.  -7416'  gal. 
I     (14)  Reduce  4i  gallons  of  wine  to  the  decimal  of  a  hogs- 
bead.  Ans.  -0^714285', 


t  41   3-00  qrs. 
20)5-00«.  12  IT^^. 


-£'2 J  Ans. 


20  i()-64Jr!:J'  s. 
£-^i2^.niv  A71S. 
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(15)  Required  the  mixed  decimal  number  equivalent  to 
£3..9..lj'^j\(L  Ans.  JC3-45471. 

(16)  Express  7  weeks,  3  days,  in  the  decimal  of  a  year. 

Ans.  yr.  -142465+. 

To  find  the  jyroper  value  of  a  Decimal  Fraction  of  any  Integer. 

Rule.  Multiply  the  given  decimal  by  the  proper  number  to  reduce 
it  to  the  next  inferior  denoniination,  pointiiif;  off  the  given  number  of 
decimals  in  the  prodTict, ;  reduce  these  to  the  next,  and  so  on  to  the  low- 
est ;  and  the  whole  numbers  on  the  left  (being  collected  together)  will 
be  the  value  requued. 

A  decimal  of  a  £.  may  be  thus  valued  by  inspection.  Double  the 
tenths  for  shillings,  and  call  the  number  ui  the  second  and  Hard,  far- 
things, abating  one  above  12,  ;md  two  above  37.  But  if  the  second,  is  5, 
or  upwards,  call  the  5  one  shilling,  and  reckon  only  the  excess  above 
five  with  the  third. 

By  I'eversing  those  directions,  finy  given  sum  in  shillings,  Szc,  may 
be  expressed  in  the  decimal  of  a  £.— Thus,  half  the  shillings  are  tenths, 
and  an  odd  shilling,  .5  hundredths;  the  rest  (in  fartliings)  add  into  the 
second  and  third  places,  increasing  one  above  11  fai'things,  and  two 
above  36. 

(17)  What  is  the  value  of  -8322916  of  a  £.* 

(18)  Reduce  .£-740596  to  its  proper  vahie. 

A7ts.  I4s.  9(i..2-97216  qrs. 

(19)  What  is  the  value  of    082084  of  a  lb.  troy? 

A71S.  19  diets.  IG-SO'SM  grains. 

(20)  What  is  the  vahje  of  -4909375  Ih.  avoirdupois  ? 

Ans.  7  oz.  13-68  drams. 

(21)  What  is  the  value  of  jC- 19895  ? 

Ans.  3s.  11  ^..2-992  qrs. 

(22)  What  is  the  A-alue  of  -625  of  ■?.  cvf.  '     Ayis.  2  qrs.  14  lb. 

(23)  What  is  the  value  of  -071423  of  a  hogshead  of  wine  ? 

Ans.  4  ^c7/.  1-999856  qts. 

(24)  What  is  the  value  of  -0625  of  a  barrel  of  beer  ? 

Ans.  2  gallons,  1  quart. 

(25)  What  is  the  value  of  -142465  of  a  year? 

Ans.  51-999725  days. 


£.   ■8322916 
20 

s.  16-6458320 
12 

d.  7-749984 
4 

qrs.  2-99993fi 

.».   d. 

Ann.  l'-..7|  veiy  nearly 


By  inspection. 
£.  s.    d. 

•8         =       16. .0 
•032     =         0..7| 
^2     =       16..7I 
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Decimal  Tables  of  Coin,  VVcighf,  and  Measure. 


TABLE   I. 

Sterlivg  Money 
jCI.  the  Inteorer. 


^rs]  -0625* 
2  I  •  0-1 1666 
1     020833 


19 
18 
17 
16 
15 
14 
13 
12 
11 
10 


dec. 

•95 

•9 

•85 

•8 

•75 

•7 

65 
•6 
•55 

5 


!      S. 

i  9 

;  8 

|7 

;  6 

I  5 

I  4 

3 

2 

1 


dec. 
45 
4 
35 
3 

25 
2 

15 
1 
05 


j  TARLE   III.  i 

Troy  Weight,  j 
I  1  Ih.  the  Integer.  ; 
j  Ounces  the  samej 
as  Pence  in  Ta!)le  ii. 


Q,d.  I 

5  , 

4  I 

3  j 

2  1 

1  i 


•025 

•020833 

•016666 

•0125 

•008333 

•004166 


diets. 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 


Decimals. 
•041666 
•0375 
•033333 
•029166 
•025 
•020833 
•016666 
•0125 
•008333 
•004166 


^rs:.  -003125 
2        ;   -0020833 
1        ;   -0010416 


TABLE    II.  I 

E.NG.   Coin.   \s.        \ 
Long  Meas.  1  Foot 
the  Integer. 


Pnicp.  or 

Inches. 

Decimals 

6 

•5 

5 

•416666 

4 

-333333 

3 

•25 

2 

•166666 

1 

•083333 

12^7-. 

11 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 


•002083 
•001910 
•001736 
•001562 
•001389 
-001215 
•001042 
•000868 
•000694 
•00052] 
•000347 
•000173 


Grains. 
12 
II 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


1  oz.  the  Integer.   \ 

Penny-weights    the 

same  as  Shiliingsj 

iu  the  first  Table.; 


Decimals. 
•025 
-022916 
-020833 
-01875 
•016666 
•014583 
•0125 
•010416 
•008333 
•00625 
-004166 
•002083 


TABLE    IV. 

Avoir.   Weight. 
1  cwt.  the  Integer. 


Qrs. 
3 

2 

1 


lAlbs. 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


Decimals. 
75 
5 
25 


Soz. 
7 


125 

116071 

107143 

098214 

089286 

080357 

071428 

0625 

053571 

044643 

035714 

026786 

017857 

008928 


004464 
003906 


04 
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Decimal  Table,-  of  Com,  Weight,  and  Meastire. 


&0Z. 

•003348 

5 

•002790 

4 

•002232 

3 

•001674 

2 

•001116 

1 

•000558 

3 

•000418 

i 

•000279 

i 

•000139 

TABLE   V. 

VvoiR.   Weight. 

i  Ih.  th 

le  Integer. 

nces. 

S 

7 

o 

5 

4 

3 


Decimals. 
•5 

•4375 
•375 
•3125 
•25 
•1875 
•125 
•0625 


80^. 

70 

60 

50 

40 

30 

20 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


■317460 

•277777 

•238095 

•198412 

•158730 

•119047 

•079365 

•039682 

•035714 

•031746 

•027777 

•023809 

•019841 

•015873 

•011904 

•007936 

•003968 


Apts. 
3 
2 
1 


•001984 
•001488 
•000992 
•000496 


Qdr. 
7 

•03125       1 
•027343    1 
•023437    1 
•019531     1 
•015625 
•011718 
•007812 
•003906 

•o 
5 
4 
3 

TABLE  VI. 

IQUID 

Tim  t 

Measure. 
he  Inteofer. 

1  Hogshead  the 
Integer. 


'Ir.ns.  \  Decimals. 
m     I   -396825 
^;u     I   -357142 


Gallons. 
30 
20 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


Decimals. 
•476190 
•317460 
•158730 
•142857 
•126984 
•mill 
•0G5238 
•079365 
•063492 
•047619 
'031746 
•015873 


^pts:,  ^005952 


•003968 
•001984 


table  VII. 

Measures. 

Liquid.     Dry. 

1   Gal  1  Qr. 

the  Integer. 


Pts. 
4 
3 
2 

1 

3 


Dec. 
•5 

•375 
•25 
•125 
09375 
0625 
03125 


Bush. 
4 
3 
2 
1 

3  p. 
2 
1 


Decimals. 
•0234375 
•015625 

•0078125 


•005859 
•003906 
•001953 


Qr.  Pks 
3 
2 
1 


3  pts. 
2 

1 


table  viii. 

Long  Measure. 

1  Mile  the  Integer. 


Yards.     Decimals. 

1000  ^566182 
•511364 
•454545 
•397727 
•340909 


900 
800 
700 
600 
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Decimal  Tobies  of  Coi 

n,  Weight,  ai 

d  Measure. 

500  yti. 

•284091 

80  rf. 

•219178    1 

TABLE  X. 

400 

•227272 

70 

•191781    ' 

300 

•170454 

60 

•164383 

Cloth  Measure. 

200 

•113636 

50 

•136986 

1  Yard  the  Integer. 

100 

•056818 

40 

•109589 

Qrs.  the  same  as 
Table  iv. 

90 

•051 136 

30 

•082192 

80 

•045454 

20 

•054794    i 

Nails. 

Decimals. 

70 

•039773 

10 

•027397    1 

3 

•1875 

00 

•034091 

9 

•024657    j 

2 

•125 

50 
40 

•028409 
•022727 

8 

7 

•021918    ! 
•019178 

1 

•0625 

table    XI. 

30 

•017045 

6 

•016438 

20 

•011364 

5 

•013698 

Lead  Weight. 

10 
9 

•005682 
•005114 

4 
3 

•010959 
•008219 

A  Foth.  the  Integer. 

Hand,   i  Decimals. 

8 

•004545 

2 

•005479 

10        i  -512820 

7 
6 

•003977 
•003409 

1 

•002739 

9 
8 

•461538 
•410256 

1  Day  tl 

le  Liteger. 

5 

•002841 

12Ar;?. 

•5 

7 

•358974 

4 

•002273 

11 

•458333 

6 

•307692 

3 

•001704 

10 

•416666 

5 

•256410 

2 

•001136 

9 

•375 

4 

•205128 

1 

•000568 

8 

7 

•333333 
•291666 

3 
2 

•153846 
•102564 

2ft. 

1  -0003787 

1 

•0001894 

6 
5 

•25 
•208333 

1 

•051282 

6  in. 

'  ^0000947 

3qrs'   -038461    | 

3 

i   ^0000474 

1        4 

•166666 

2 

•025641 

2 
1 

\  ^0000315 
•0000158 

3 

1        2 
1 

•125 

•083333 

•041666 

1 

•012820 

14  lbs. 

13 

12 

•0064102 
•0059523 
•0054945 

TAE 

LE    IX. 

30  ;w. 

•020833 

T 

IME. 

20 

•013888 

11 

•0050366 

10 

•006944 

10 

•0045787 

1  Yeai- 

the  Integer. 

9 

•00625 

9 

•0041208 

Mouths 

the  same  as 

8 

•005555 

8 

•0036630 

Pence 

u  Table  ii. 

7 
6 
5 

•001861 
•004166 
•003472 

7 
6 
5 

•0032051 
•0027472 
•0022893 

Days. 

j  Decimals. 

300 

•821918 

4 

•002777 

4 

•0018315 

200 

•547945 

3 

•002083 

3 

•0013736 

100 

•273973 

2 

•001388 

2 

•0009157 

90 

•246575 

1 

•000694 

1 

•0004578 

E2 
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THE  RULE  OF  THREE. 

(1)  If  26i  yards  cost  £3. .16. .3.  v/hat  v/ill  32i  7/d.^.  cost  ?* 

(2)  If  7f  yards  of  cloth  cost  jC2..12..9.  what  will  1401 
yards  of  the  same  cost?  Ans.  £47. .16. .3^. 

(3)  If  a  chest  of  sugar,  weighing  7  cict.  2  qrs.  14  lb.  cost 
JC36..12..9.  what  will  2  cwt.  1  qr.  21  lb.  of  the  same  cost? 

Ans.  j£:il..l4..2f. 

(4)  What  will  3261  ih.  of  colTee  be  worth  when  li  lb.  is 
sold  for  3^.  6d.  ?  Ans.  JC38..1..3. 

(5)  What  is  the  value  of  19  oz.  3  diets.  5  grs.  of  gold,  a. 
j£:2..19.  per  oz.?  Ans.  £b6..l0..5..2-3  qrs. 

(6)  What  is  the  charge  for  827^  yards  of  painting,  at  \0\d. 
per  yard  ?  Ans.  je36..4..3..1-5  qrs. 

(7)  If  I  lent  my  friend  jC34.  for  f  of  a  year,  how  much 
ought  he  to  lend  me  for  y^^-  of  a  year  ?  Ans.  £5)1. 

(8)  If  I  of  a  yard  of  cloth,  that  is  2i  yards  broad,  make 
a  garment,  how  much  of  4  of  a  yard  wide  will  make  a  similar 
one?  j\ns.  2  yds.  1-7,5  nml 

(9)  If  1  oz.  of  silver  is  worth  os.  ild.  what  is  the  price  of 
a  tankard  that  weighs  1  /5.  10  oz.  10  dwis.  4  grs.  ? 

Ans.  ;£:6..3..9..2-2  qrs. 

(10)  Wliat  is  the  A-alue  of  15  cwt.  1  qr.  19  Ih.  of  cotton,  at 
156?.  per  lb.  ?  A71S.  £107. .18. .9. 

(11)  If  1  cv:t.  of  currants  cost  £2. .9. .6.  what  \x'\\\  45  cwt. 
3  qrs.  14  lb.  cost  at  the  same  rate  ?         Ans.  jC113..10..9|. 

(12)  Bought  6  chests  of  sugar,  each  6  cwt.  3  qrs.  at  jC2..16. 
per  cwt.      What  do  they  come  to?  Ans.  jC113..8. 

(13)  Bought  a  tankard  for  jC10..12.  at  the  rate  of  5.^.  Ad. 
per  oz.     What  was  the  vv^eieht  ?  Ans.  39  oz.  15  dwts. 

(14)  Gave  JC187..3..3.  for  25  cwt.  3  qrs.  14  lb.  of  coffee: 
at  what  rate  did  I  buv  it  per  lb.  ?  Ans.  \s.  3-ic?. 

(15)  Bought  29  lb.  4  oz.  of  snuff  for  =£:i0..11..3.  What  is 
the  value  of  3  ZZ*.;         '  Ans.  £!..!.. S. 

(16)  If  I  give  Is.  Id.  for  3^  lb.  of  rags,  what  will  be  the 
value  of  1  cirt.?  Ans.  jC1..14..8. 


tills,  £.  yds.  £. 

As  26-5  :  .3-81i>')  :  :  32-2.5  :   4-63974 


26-..)l2£-f)5312.5(4-63.')r4=i:i..l2..9^.   Ans. 
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EXCHANGE 

Is  the  act  of  bartering  the  mon^y  of  one  place  for  that  of 
another,  by  means  of  a  written  instrument  called  a  Bill  oj 
Exchange. 

The  operations  iu  this  Rule  consist  in  findiiig  the  quantity  of  owe  si-.' 
of  luouey  that  will  be  eciual  to  a  given  sum  of  ike  other,  according  •.  . 
the  existing  Course  of  Exchange. 

Par  of  Exchange  siirnifies  the  equality  in  the  intrinsic  vah.'r 
of  two  sums  of  money  of  diHerent  countries,  and  shows  how 
much  oX  the  one  is  worth  a  constant  sura  (or  piece  of  coi.:  . 
of  the  other. 

Course  of  Exchange  is  the  comparative  value  between  the 
money  of  two  different  countries  at  any  particular  time,  which 
often  fluctuates  above  or  below  the  Par. 

Agio  is  a  difference  of  so  much  per  cent,  in  the  value  o! 
the  Bank-jnoncy  anrl  the  Ciirrent-monf'y  of  some  foreign  coui.- 
tries,  the  former  being  of  superior  value. 

To  change  Foreign  Momy  into  British  Sterling  Money,  or  Ster- 
ling into  Foreign,  according  tu  a  given  Course  of  Exchange.. 

Rule.  As  the  quantity  n!"  l-'ofpifri.  I'lentirmcid  in  the  given  course  ■•! 
exchange  is  to  the  qnantitx-  of  Sterling,  sic  is  any  other  sum  of  the  Vo- 
eign  to  its  conespunding  vahie  in  Sterh'ug  money. 

And  by . mutually  changing  ihe  \voi-ds  F.ireigp.  ■vail  Sterh'ng,  the  Rul 
will  .serve  for  changing  Sterling  into  Forergn  nioney. 

I.    FRANCE. 

Accounts  are  kept  at  Paris,  Lvons,  aru]  Rouen,  in  livre.-^. 
sols,  and  deniers,  and  exclKiagc  is  maJc  by  the  ecu,  or  crowi; 
=  4i-.  Qd.  at  par. 

Table.      12  Jeniers  make  1  sol. 
20  s.,is  .      .      .'    1  Hvre. 
3  livres      .      .      i  ecu,  or  crown. 

(1)  How  many  crowns  fnust  be  paid  at  Paris  to  receive  .. 
London  jClSO.  exchange  at  is.  Qd.  per  crown?* 


s.  d.     rr.         £. 
As  A..6  :  1  :  :   l.-'Q 

_9^bixp.      9)^:)0  .sixp. 

oOO  crovvn.s.   Ans 
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(2)  How  much  sterling  must  be  paid  in  London,  to  receive 
in  Paris  758  crowns,  exchange  at  4^.  8d!.  per  crown  ? 

Ans.  jei76..17..4. 

(3)  A  merchant  in  London  remits  jC176..17..4.  to  his  cor- 
respondent at  Paris  :  what  is  the  value  in  French  crowns,  al 
4^.  8d.  per  crown  ?  Ajis.  758  croicns. 

(4)  Change  725  crowns,  17  sols,  7  deniers,  at  46'.  6^d.  per 
crown,  into  sterling  money.  Ans.  jC164..14..0i.  ^if. 

(5)  Change  ,£164..14..0i.  sterling  into  French  crowns,  ex- 
change at  4s.  6^d.  per  crown. 

Ans.  725  crowns,  17  sols,  7yy9-  deniers. 

II.    SPAIN. 

Accounts  are  kept  at  Madrid,  Cadiz,  and  Seville,  in  dollars, 
rials,  and  maravedies,  and  exchange  is  made  by  the  piece  of 
eight  =  45-.  6d.  at  par. 

Table.     34  maravedies  make  1  rial. 

8  rials   ....      1  piastre,  or  piece  of  eight. 
10  rials   ....      1  didlar. 

(6)  A  merchant  at  Cadiz  remits  to  London  2547  pieces  of 
eight,  at  4^.  Sd.  per  piece  :   how  much  sterling  is  the  sum  ? 

Ans.  X594..6. 

(7)  How  many  pieces  of  eight,  at  4^.  8d.  each,  will  answer 
a  bill  of  JC594..6.  sterling  ?  Ans.  2547. 

(8)  If  I  pay  here  a  bill  of  X2500.,  for  what  Spanish  money 
may  I  draw  my  bill  at  Madrid,  exchange  at  4^.  9^d.  per  piece 
of  eight?  Ans.  10434  pieces  of  eight,  6  rials,  8|P-  mar. 

HI.    ITALY. 

Accounts  are  kept  at  Genoa  and  Leghorn  in  livres,  sols, 
«nd  deniers,  and  exchange  is  made  by  the  piece  of  eight  or 
dollar  =  46-.  Qd.  at  par. 

Table.      12  deniers  make  1  sol. 
20  sols  ...      1  livre. 

5  livres     .      .      1  piece  of  eight  at  Genoa. 

6  livres     .      .      1  piece  of  eight  at  Leghorn. 
N.  B.  The  exchange  at  Florence  is  by  ducatoons  ;  at  Venice 

by  dfbats. 

^       Table.     6  solidi  make  1  gross. 
■'  24  gross  .      .      1  ducat. 

(9)  How  much  sterling  money  may  a  person  receive  in 
London,  if  he  pay  in  Genoa  976  dollars  at  As.  bd.  per  dollar  ? 

Ans.  i:215..10..8. 
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(10)  A  factor  has  sold  goods  at  Florence  for  250  duca- 
toons,  at  4.y.  6d.  each :   what  is  the  value  in  pounds  sterling  ? 

Ans.  £56. .5. 

(11)  If  275  ducats,  at  4s.  5d.  each,  be  remitted  from  Venice 
to  London,  what  is  the  value  in  pounds  sterling  ? 

An.s.  JC60..14..7. 

(12)  A  traveller  would  exchange  jC60..14..7.  sterling  for 
Venice  ducats,  at  4^.  5d.  each  ;  how  many  must  he  receive  ? 

Ans.  275. 

IV.  PORTUGAL. 

Accounts  are  kept  at  Oporto  and  Lisbon,  in  reas,  and  ex- 
change is  made  by  the  milrea  =  6.?.  8^d.  at  par. 
Table.     1000  reas  make  1  milrea. 

(13)  A  gentleman  being  desirous  to  remit  to  his  corres- 
pondent in  London  2750  milreas,  exchange  at  6s.  bd.  per. 
milrea,  for  how  much  sterling  will  he  he  creditor  in  London  ? 

Ans.  £882. .5. .10. 

(14)  A  merchant  at  Oporto  remits  to  London  43G6  milreas, 
183  reas,  at  bs.  bfd.  exchangfe  per  milrea  :  how  much  ster- 
ling must  be  paid  in  London  for  this  remittance  ? 

Ans.  £1193..17..6..3-0375  qrs. 

(15)  If  I  pay  a  bill  in  London  of  jGl  193. .17. .6. .30375  qrs. 
what  must  I  draw  for  on  my  correspondent  in  Lisbon,  ex- 
change at  56'.  5fd.  per  milrea?     Ans.  4366  milreas,  183  reas. 

V.  HOLLAND,  FLANDERS,  AND  GERMANY. 

At  Antwerp,  Amsterdam,  Brussels,  Rotterdam,  and  Ham- 
burgh, some  accounts  are  kept  in  pounds,  shillings,  and  pence, 
as  in  England  ;  others  in  guilders,  stivers,  and  pennings  :  ex- 
change with  London,  at  from  33.s.  to  366'.  or  38^.  Flemish 
per  pound  sterling. 

Table.     8  pennings  make 1  groat. 

2  groats,  or  16  pennings  1  stiver. 

20  stivers  1  guilder,  or  florin. 

also,  12  groats,  or  six  stivers,  make  ]  schelling. 
20  schellings,  or  6  guilders  ....  1  pound. 

(16)  Remitted  from  London  to  Amsterdam  a  bill  of 
JC754..10.  sterling  :  how  many  pounds  P'leniish  is  the  sum, 
the  exchange  at  33,s.  Oct.  Flemish  per  pound  sterling  ? 

Ans.  JC1263..15..9.  Flemish. 

(17)  A  merchant  in  Rotterdam  remits  £^1263.. 15. .9.  Flem- 
ish to  be  paid  in  London ;  how  much  sterling  money  must  he 
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draw  for,  the  exchange  being  at  33^.  6d.  Flemish  per  pound 
sterling?  A?is.  £754. .10. 

(18)  If  I  pay  in  London  JC852..12..6.  sterling,  how  many- 
guilders  must  1  draw  for  at  Amsterdam,  exchange  at  34  schel- 
lings,  4i  groats  Flemish  per  pound  sterling  ? 

Ans.  8792  guild.  1 3  stiv.  1  gr.  6i  pennings. 

(19)  What  must  I  drav/  for  in  London,  if  I  pay  in  Amster- 
dam 8792  guild.  13  stiv.  14^  pennings,  exchange  at  34  schel- 
tings,  4^  groats  per  pound  sterling?  Ans.  j£^852..12..6. 

To  convert  Bank  Money  into  Currency  ;  ajid  the  contrary. 

As  100  :  100  plus  the  agio  :  :  the  Bank-money  :  the  Cur- 
rency. 

As  100  plus  the  agio  :  100  :  :  the  Currency  :  the  Bank- 
money. 

(20)  Change  794  guilders,  15  stivers,  Current  money,  into 
Bank  florins,  agio  4f  per  cent. 

Ans.  761  guilders,  8  stivers,  11  Iff  pennings. 

(21)  Change  761  guilders,  9  stivers  Bank,  into  Current 
money,  agio  4f  per  cent. 

A?is.  794  guilders,  15  stivers,  4-^^  pennings. 

VI.    IRELAND. 

The  par  of  exchange,  long  established  with  Ireland,  was 
£n08..6..8.  Irish  =  i:iOO.  English.  That  is,  £\..l..S.  Irish 
=  £\.  English;  or  13^7.  Irish  =  1^.  English. 

But  the  English  and  Irish  currency  are  now  assimilated. 

(22)  A  gentleman  remitted  to  Ireland  jC575..15.  sterling: 
what  would  he  receive  there,  the  exchange  being  at  £\0.  per 
cent.  ?  "  Ans.  j£r.33..6..6. 

(23)  What  would  be  paid  in  London  for  a  remittance  of 
^633. .6.. 6.  Irish,  exchange  at  £\0.  per  cent.  ?  Ans.  je575..15. 


CONJOINED  PROPORTION  :  OR  COMPOUND  ARBI- 
TRATION OF  EXCHANGE 

Is  the  method  of  comparing  the  coins,  weights,  or  measures 
of  one  country  with  those  of  another,  when  the  comparison 
is  to  be  made  through  the  medium  of  those  of  other  countries. 
Case  1.  When  it  is  required  to  find  how  many  of  t\\e  first 
sort  mentioned  are  equal  to  a  given  qv.aniity  f»f  the  last 
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Rule.  Place  the  terms  alternately,  antecedents  and  consequents,  in 
two  columns,  left  and  right.  The  luist  term,  being  an  antecedent,  will 
stand  on  the  left.  ^ 

DiN-ide  the  product  of  the  antecedents  by  the  product  of  the  conse- 
quents for  the  answer. 

Proof.     By  as  many  single  statements  as  the  question  requires. 

(1)  If  20  Ih.  ai  London  make  23  Ih.  at  Antwerp,  and  155  Ih. 
at  Antwerp  make  ISO  Ih.  at  Leghorn,  how  many  Ih.  at  London 
are  equal  to  72  lb.  at  Leghorn  ?* 

(2)  If  12  Ih.  at  London  make  10  Ih.  at  Amsterdam,  and 
100  Ih.  at  Amsterdam  120  \h.  at  Toulouse,  how  many  Ih.  at 
London  are  equal  to  40  Ih.  at  Toulouse  ?  Ans.  40  Ih. 

(3)  If  140  braces  at  Venice  be  equal  to  156  braces  at  Leg- 
horn, and  7  braces  at  Leghorn  equal  to  4  ells  English,  how 
many  braces  at  Venice  are  equal  to  16  ells  English? 

Ans.  25-5_. 

(4)  If  40  Ih.  at  London  make  36  Ih.  at  Amsterdam,  and  90 
Ih.  at  Amsterdam  make  116  Ih.  at  Dantzic,  how  many  Ih.  at 
London  are  equal  to  130  Ih.  at  Dantzic  \  Ans.  \\'2^^. 

Case  2.  When  it  is  required  to  find  hoic  many  of  the  last 
sort  mentioned  are  equal  to  a  gi\:en  quantity  of  the  first. 

Rule.  Place  the  antecedent  aniS.  consequent  terms  as  before;  but  the 
last  term,  being  a  consequevt.  will  sland  on  the  right.  DiN-ide  the  pro- 
duct of  the  consequents  by  that  of  the  antecedents. 

(5)  If  12  Ih.  at  London  make  10  lb.  at  Amsterdam,  and 
100  lb.  at  Amsterdam  120  /Z>..at  Toulouse,  how  many  Ih.  at 
Toulouse  are  equalto  40  Ih.  at  London  ?  Ans.  40  lb. 

(6)  If  40  Ih.  at  London  make  36  lb.  at  Amsterdam,  and  90 
lb.  at  Amsterdam  116  lb.  at  Dantzic,  how  many  Ih.  at  Dantzic 
are  equal  to  122  Ih.  at  London?  Ans.  141i|. 


*  Antecedents.  Consequents. 

20  lb.  London     =    23  lb.  Antweip. 
155  lb.  Antwei-p  =  180  lb.  Leghoni. 
72  lb.  Leghorn  =  how  many  London  ? 
1  8 

^0X155X:7^     1240       „       „ 

23Xip0     ^^3-^"^-^^-     ^'''^ 
0 
1 
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INVOLUTION 

Is  the  method  of  finding  the  poioers  of  numbers. 

Any  number  is  the  first  power  of  itself,  and  the  root  of  all 
its  powers  :  and  when  the  root  is  muhiplied  by  itself  the  pro- 
duct is  the  second  power ;  the  second  multiplied  by  the  first 
produces  the  third,  &lc. 

The  second  power  is  commonly  called  the  square,  and  the 
third  power  the  cube. 

Numbers  called  indices,  or  exponents,  are  placed  on  the 
right,  a  little  above  the  line,  to  denote  the  respective  powers. 
Thus,  3^  signifies  the  square,  or  second  power  of  3  ;  the  small 
figure  ^  being  the  index,  or  expdnent. 

To  involve  a  number  to  any  power. 

Rule.  Multiply  the  given  number  (or  root)  by  itself  continujtlly  one 
time  less  than  the  index  of  the  power :  that  is,  once  for  the  second,  twice 
for  the  third  power,  &c. 

Observe,  that  any  tw-o  or  more  powers  multiplied  together  will  pro- 
duce a  power  whose  mdex  is  the  sni7i  of  their  indices.  Thus,  the  sev- 
enth power  is  the  product  of  the  fourth  and  the  third,  because  the  sum 
of  the  indices  4-j-3=7. 

ILLUSTRATIONS. 

The  first  power  of  3  is 

The  second  power  of     5  is 
The  third  power  of        4  is 
The  fourth  power  of  -05  is 
•00000625.  _ 

The  fifth  power  of         I  is    ||' 

(1)  Required  the  squares  of  43,  2174,  4-3,  and  -2174. 

Ans.  1849,  4726276,  18-49,  and  -04726276, 

(2)  Cube  111,  1-11,  f,  and  2f. 

Ans.  1367631,  1-367631,  ff,  and  IS^V.. 

(3)  Involve  9  to  the  ninth  power.  Ans.  387420489. 

(4)  Find  the  third,  fifth,  and  eighth  powers  (without  find- 
ing the  fourth,  sixth,  and  seventh)  of  1-7. 

Ans.  4-913,  1419857,  and  69-75757441, 

(5)  What  are  the  third  and  sixth  powers  of  -05  ? 

Ans.    000125,  and  -000000015625, 


EVOLUTION 
Is  the  method  of  extracting  the  roots  of  powers.     It  is  there- 
fore the  reverse  of  Involution;  by  referring  to  which  it  vyill 


3S 

or  3. 

52  = 

=  5X5  =  25. 

43. 

=  4X4X4  =  64. 

05*  = 

=  05X-05X-05X05  = 
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be  obvious,  that  tbe  Square  Root  of  a  number,  multiplied  by 
itself,  will  produce  that  number  ;  and  that  the  Cube  Root, 
multiplied  twice  by  itself,  will  produce  the  number  (or  power) 
of  which  it  is  ihe  root. 

Note.  The  rocjts  of  complete  powers  are  called  rational;  and  those 
which  cannot  be  comphtrly  extracted,  are  called  surds,  or  irrational 
roots:  thus  y'4  =  2,  is  ratiovnl;  bat  \/o  is  a  surd.  The  surd  roots 
may,  however,  be  foiuid  to  auy  extent  proposed. 

SQUARE    ROOT. 

RuLK  1.  Place  points  over  the  units,  hundreds,  &c.,  so  as  to  form 
periods  of  two  figures  each. 

2.  From  the  first  period  on  the  left,  subtract  the  greatest  square  con- 
tained in  it ;  put  the  roof  on  tlie  i-ii^ht  as  a  quotient ;  annex  the  succeed- 
ing period  to  the  remainder,  and  call  that  number  the  Eesolvend. 

3.  DiWde  the  resolvend,  exclusive  of  the  units,  by  double  the  root; 
annex  the  quotient  to  the  root,  and  also  to  the  right  of  the  di^^sor  to 
complete  it :  then  multiply  the  di\-i6or  by  that  quotient  figm-e,  and  sub- 
tract the  product  from  the  resolvend. 

4.  The  remaincler,  with  the  next  period  joined,  will  form  a  new  re- 
solvend ;  and  double  the  root,  a  new  divisor ;  with  which  proceed  as 
beforfe. 

Note  1.  When  the  number  of  figures  in  the  Integer  is  uneven,  the 
first  period  \\-ill  consist  of  but  one  fi^ire.  When  there  is  an  odd  num- 
ber of  decimals,  a  cipher  must  be  added  to  complete  the  periods. 

2.  When  the  figures  of  the  whole  number  are  exhausted,  periods  of 
ciphers  may  be  used  at  pleasure,  to  continue  the  extraction  in  decimals. 
In  all  cases,  the  root  vvill  consist  of  as  many  figures  as  there  are  peri- 
ods, whether  integral  or  decimal. 

Roots.  1.     2.     3.     4.     5.     6.     7.     8.     9. 

Squares.      1.     4.     9.   16.  25.  36.  49.  64.  81. 

(1)  What  is  the  square  root  of  1 19025  ?* 

(2)  What  is  the  square  root  of  106929  ?  A7is.  327. 

(3)  What  is  the  square  root  of  22071204?      Ans.  4698. 


1 1.9025(345  the  root. 
9 


64)290 
256 

685)3425 
3425 
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(4)  WhfU  is  the  square  root  of  2268741  ?    Ans.  1506-23-h 

(5)  What  is  the  square  root  of  7596796?  .4n^.  2756-228-}-. 

(6)  What  is  the  square  root  of  4.372594?       A?is.  2-091-i-. 

(7)  What  is  the  square  root  of  2-2710957?  Ans.  1-50701 -h- 

(8)  What  is  the  square  root  of  -00032754?  Ans.  -018094-. 

(9)  What  is  the  square  root  of  1-270059?      Ans.  1-1269-1-. 

To  find  the  Roots  of  fractional  Numbers. 

Rule.  When  the  terms  of  a  Fraction  are  complete  powers,  extract 
their  roots  for  the  corresponding  terms  of  the  root. 

When  they  are  surds,  find  an  equivalent  fraction,  by  multiplying  hoth 
terms  by  the  denominator ;  or  by  the  least  number  that  will  make  the 
cIeiir)minator  a  square.  Then  divide  the  root  of  the  numerator  by  the 
root  of  the  denominator  for  the  answer. — Or,  reduce  the  fraction  to  a 
decimal,  and  exti-act  its  root. 

Mixed,  numbers  may  either  be  reduced  to  their  equivalent  fractions ; 
or  into  a  decimal  form. 

(10)  What  is  the  square  root  of  f  fff  ?  Ans.  2.. 

(11)  What  is  the  square  root  of  jVsVt  '  ^^^-  i- 

(12)  What  is  the  square  root  of  5l|i  ?  Ans.  7i. 

(13)  What  is  the  square  root  of  27y»g  ?  Ans.  5i. 

(14)  What  is  the  square  root  of  9f#  ?  Ans.  3i. 

(15)  What  is  the  square  root  of  ||-f  ?       Ans   -89802  ' 

(16)  What  is  the  square  root  of  |H  ? 

(17)  What  is  the  square  root  of  85||  ? 


Ans.  -93309+. 
Ans.  9-27+. 


(18)  What  is  the  square  root  of  84  ?  Ans.  2-95 19-f. 

To  fnd  a  mean  proportional,  hetioeen  any  tiro  given  numbers. 
RuT.E.     Extract  the  sqnai'e  I'oot  of  their  product. 

(19)  What  is  the  mean  proportional  between  3  and  12  ? 

v'3  X  12  =  \/36  =  6  the  jnean  proportional.  Ans. 

(20)  What  is   the  mean  proportional  between  4276  and 
842  ?  Ans.  1897-4+. 

To  find  the  side  of  a  square  equal  in  area  to  any  given  surface. 

RuT-E.     Extract  the  square  root  of  the  given  area  for  the  side  of  the 
square  sought. 

(21)  If  the  content  of  a  given  circle  be  160,  what  is  the 
side  of  the  square  equal?  Ans.  12-64011. 

(22)  If  the  area  of  a  circle  is  750,  what  is  the  side  of  the 
S'luare  equal  ?  Ans.  27-38612. 
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TJie  area  of  a  circle  given,  to  Jind  the  diameter. 

RuLK.  As  355  :  452,  or,  as  1  :  l-273"239  :  :  the  area  :  the  square 
of  the  dianu'lcr;  or,  niulliply  the  squMre  root  of  the  area  by  1*12837, 
and  the  product  will  be  the  diameter. 

(23)  What  length  of  cord  must  be  tied  to  a  cow's  tail,  the 
other  end  fixed  in  the  ground,  to  enable  her  to  eat  just  an 
acre  of  grass,  and  no  more  ;  supposing  the  cow  and  tail  to 
measure  5^  yards  ?  Ans.  33-75  yards. 

The  area  of  a  circle  give7i,  to  find  the  circumference. 

Rule.  As  113  :  1420,  or,  as  1  :  12-56637  :  :  the  area  :  the  square 
of  i^he  cux'umfereuce  ;  or.  mtiltiply  the  squai-e  rout  of  the  ai-ea  by  3-5449, 
and  the  product  will  be  the  circumference. 

(24)  When  the  area  is  12^  what  is  the  circumference? 

An.s.  12-279. 

(25)  When  the  area  is  160,  what  is  the  circumference? 

Ans.  44-839. 

Two  sides  of  a  right-angled  triangle  being  given,  to  find  the 
third  side. 

Case  1.      The  base  and  perpendicular  being  given,  to  find  the 
hijpotenuse. 

Rule.  The  square  root  of  the  sum  of  the  squares  of  the  base  and 
perpendicidar  is  the  lenjjth  of  the  hypotenuse. 

Case  2.    The  hypotenuse  and  perpendicular  being  given,  to  find 
the  base. 

Rule.  The  squnre  root  of  the  difference  of  the  squares  of  the  hypo- 
tenuse ;ind  perpeiidicuhu'  is  the  length  of  the  base. 

Case  3.    The  base  and  hypotenuse  being  given,  to  find  the  per- 
pendicular. 

Rule.  The  square  root  of  the  difference  of  the  squares  of  the  hypo- 
tenuse and  base  is  the  height  of  the  perpendicular. 

(26)  The  top  of  a  castle  from  the  groundjs  45  yards  high, 
and  it  is  surrounded  with  a  ditch  60  yards  broad  :  what  length 
must  a  ladder  be  to  reach  from  the  outside  of  the  ditch  to  the 
top  of  the  castle  ?  Ans.  75  yards. 
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(27)  The  wall  of  a  town  is  25  feet  high,  and  is  surrounded 
by  a  moat  of  30  feet  in  breadth  :  required  the  length  of  a  lad- 
der that  will  reach  from  the  outside  of  the  moat  to  the  top  of 
the  wall?  A71S.  39-05 feet. 

N.  B.  These  two  questions  may  be  varied  foz'  examples  to  the  second 
and  thii-d  cases. 

(28)  In  an  army  consisting  of  331776  men,  how  many  must 
be  in  rank  and  file  to  form  a  solid  square  ? .  A /is.  576. 

(29)  A  certain  square  pavement  contains  48841  equal  square 
stones.     How  many  are  contained  in  one  of  the  sides  ? 

A?is.  221. 

CUBE    ROOT. 

EuLE  1.  Point  every  third  figure  of  the  given  ntimher,  beginning  at 
the  units'  place ;  find  the  greatest  cube  in  the  first  period,  and  subtract 
it  therefrom ;  put  the  root  in  the  quotient,  and  bring  down  the  figiures 
ui  the  next  period  to  the  remainder  for  a  Resolvend. 

2.  Multiply  the  square  of  the  root  found  by  300  for  a  Divisor,  and 
annex  to  tlie  root  the  number  of  times  wiiich  that  is  cuijt;ii:ied  iu  the 
Resolvend. 

3.  Add  30  times  the  preceding  iigure  (or  figures)  multiplied  by  the 
last,  and  the  sc[uare  of  the  last,  to  the  divitior,  and  multiply  the  sum  by 
the  last  for  a  Suhtrahend;  subti'act  it  from  the  Resolvend,  and  repeat 
the  process  as  far  as  necessary.* 


*  The  subjoined  Theorems  (deduced  from  Problem  91,  page  266,  Em- 
ersori's  Algebra)  are  veiy  convenient  approximations  for  the  Cube  Root. 
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Note.  As  the  units  mast  always  be  pointed,  tbe'*e  will  he  some- 
times only  one  or  two  figures  in  the  first  period. — Tlie  decimals  must 
alwavs  consist  of  so  many  figures  as  will  constitute  complete  periods, 
as  in  the  Square  Root. — Also,  what  is  observed  in  Note  2,  Square  Root, 
will  hold  good  in  this  Rule. 


Roots.     1.     2.     3.     4.       5.       6.       7. 

8.       9. 

Cubes.      1.     8.  27.  64.   125.  216.  343. 

512.  729. 

(1)  What  is  the  cube  root  of  99252847  ?* 

(2)  What  is  the  cube  root  of  389017  ? 

Ans.  73. 

(3)   What  is  the  cube  root  of  5735339  ? 

Ans.  179. 

(4)  What  is  the  cube  root  of  32461759  ? 

Ans.  319. 

(5)  What  is  the  cube  root  of  84604519  ? 

Ans.  439. 

(6)  What  is  the  cube  root  of  27054036008 

?  Ans.  3002. 

(7)   What  is  the  cube  root  of  673373097125 

?  Ans.  8765. 

(8)   What  is  the  cube  root  of  12-977875  ? 

Ans.  2-35. 

(9)  What  is  the  cube  root  of  -001906624? 

Ans.  -124. 

R.  the  required  root,  nearly.  In  which  n  denotes  the  given  number, 
and  r  an  assumed  root  foimd  by  trial. 

The  seccud  formula,  which  is  more  convenient  than  the  other,  be- 
cause it  contains  no  higher  power  than  the  square  of  r,  may  be  thus 
expressed. 

Divide  the  given  number  by  three  times  the  assumed  root,  and  from 
the  quotient  subtract  —  of  the  square  of  the  assumed  root :  the  square 
root  of  the  reniHinder,  added  to  half  the  assumed  root,  v^-ill  give  the 
root  reqiured.  See  also  the  method  of  extracting  ant  root  by  approx- 
imation. 

*  992.52847(463  the  root. 

43=64 

4=X 300=4800)35252  resohend. 

720=4"x30X6 

36=6=* 
4800  diWsor. 
5556 
6 


33336  subti-ahend. 


46'X 300=634300)1916847  resolvend. 

4140=46X30X3 
0=3=* 

634800 

638049 
3 


1916847  subtrahend. 
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(10)  What  is  the  cube  root  of  3615502756  ?  Ans.  3306-f. 

(11)  What  is  the  cube  root  of  33  230979937  ?  Ans.  3-21 5+. 

(12)  What  is  the  cube  root  of  15926-972504  ?  A?is.  25164-. 

To  find  the  Roots  of  Fractional  Numbers. 

Rule.  When  the  terms  of  a  fraction  are  complete  poicers,  extract  their 
roots  for  the  corresponding  terms  of  the  root. 

When  they  are  surds,  if  both  tenns  be  multiplied  by  the  square  of 
the  denominator,  an  equal  fraction  \vill  be  produced,  the  deuoii.luator  of 
w^hich  will  be  a  cube.  Then  diWde  the  root  of  the  numerator  by  the 
root  of  the  denominator  for  the  answer. — Or,  the  fraction  may  be  i-educed 
to  a  decimal,  and  its  root  exti-acted. 

Mixed,  numbers  may  be  reduced  as  m  the  Square  Root. 

(13)  What  is  the  cube  root  of  f  f|  ? 

(14)  What  is  the  cube  root  of  ^ 

(15)  What  is  the  cube  root  of  12i^ 

(16)  What  is  the  cube  root  of  31 J^^ 

(17)  What  is  the  cube  root  of  405^- 

(18)  What  is  the  cube  root  of  -f  ? 

(19)  What  is  the  cube  root  of  |  ? 

(20)  What  is  the  cube  root  of  7^  ? 

(21)  What  is  the  cube  root  of  9^  ? 

(22)  Wliat  is  the  cube  root  of  84  ?      Ans.  2-0578352+. 

(23)  A  water  cistern  in  the  form  of  a  cube  contains  60  cubic 
feet,  143  inches  ;  what  is  the  length  of  the  side  ? 

Ans.  47  i?iches. 

(24)  There  is  an  excavation  made  for  a  cellar  equal  in 
length,  breadth,  and  depth  ;  which  required  4913  cubic  feet  of 
earth  to  be  dug  out.     What  is  the  length  of  the  side  1 

Ans.  17  feet. 

(25)  There  is  a  building  of  cubic  form,  which  contains 
389017  solid  feet:  what  is  the  superficial  content  of  one  of 
its  sides  ?  Ans.  5329  sq.  feet. 

Between  two  numbers  given,  to  find  two  mean  proportionals. 

Rule.  DiWde  the  greater  extreme  by  the  less,  and  the  cube  root  of 
the  cpif)tieiit  multiplied  by  the  less  extreme  ^ves  the  less  mean ;  mul- 
tiply the  said  cube  root  by  the  less  mean,  and  the  product  will  be  the 
greater  mean  proportional. 

(26)  What  are  the  two  mean  proportionals  between  6  and 
162?  Ans.  18  and  54. 

(27)  What  are  the  two  mean  proportionals  between  4  and 
108  :  Ans.  12  and  36. 


Ans.  4. 

? 

Ans.  4. 

? 

Ans.  21. 

V? 

Ans.  3i. 

¥a' 

Ans.  7|. 

Ans 

•8298265+. 

Ans. 

•8220707+. 

Ans. 

1-930978+. 

Ans. 

2-092845-i-. 
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To  find  the  side  of  a  cube  equal  in  solidity  to  any  given  solid, 
as  a  globe,  cylinder,  prism,  cone,  Jjj'C. 
Rule.     The  cube  root  of  the  solid  content  given  is  the  side  of  a  cube 
of  equal  solidity. 

(28)  If  the  solid  content  of  a  globe  is  lOG  18,  what  is  the 
side  of  a  cube  of  equal  solidity  1  Arts.  22. 

The  side  of  a  cube  being  given,  to  find  the  side  of  a  cube  that 
shall  be  double,  treble,  SfC,  in  quantity  to  the  cube  given. 
Rule.     Cube  the  side  given,  and  multiply  it  by  2,  3,  &c.,  the  cube 
root  of  the  product  will  l)e  the  side  sought. 

(29)  There  is  a  cubical  vessel  whose  side  is  12  inches,  and 
it  IS  required  to  find  the  side  of  another  vessel  that  will  con- 
tain three  times  as  much.  Afis.  17-30699  inches. 


BIQUADRATE  ROOT. 

Rule.  Extract  the  square  root  of  the  given  number,  and  then  the 
sqiiiire  root  of  that  .square  root,  which  will  be  the  biciuadrate  root  re- 
quired. 

(1)  What  is  the  biquadrate  root  of  531441?  Ans.  27. 

(2)  What  is  the  biquadrate  root  of  33362176?        A7ts.  76. 

(3)  What  is  the  biquadrate  root  of  5719140625  ?   Ans.  275. 


A  GENERAL  RULE  FOR  EXTRACTING  THE   ROOTS  OF  ALL  POWERS. 

1.  Prepare  the  given  number  by  pointing  it  into  periods  of 
two  figures  each  for  the  square  root,  three  for  the  cube  root,  <k,c. 

2.  Find  the  first  figure  of  the  root,  and  subtract  its  power 
from  the  first  period. 

3.  Bring  down  the  first  figure  in  the  next  period  to  the  re- 
mainder, and  call  that  the  dividend. 

4.  Involve  the  root  to  the  next  inferior  power  to  the  given 
one,  and  multiply  it  by  the  index  of  the  given  power  for  a 
iivibor. 

5.  Find  a  quotient  figure  by  common  division,  and  annex  it 
to  the  root ;  then  involve  the  whole  root  to  the  given  power 
for  a  subtrahend,  which  subtract  from  the  first  two  periods. 

6.  To  the  remainder  bring  down  the  first  figure  of  the  next 
period  for  a  new  dividend;  find  a  new  divisor  and  a  nevv^  sub- 
trahend, as  before  ;  .subtract  .from  three  pcituds,  and  proceed 
thus  to  the  end. 
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Otherwise.      To  find  ANY  ROOT  hy  approximation. 

Rule.  Let  g  denote  the  giveu  number  or  power,  n  the  index  of  the 
power,  a  an  assumed  power  nearly  equal  to  g,  r  its  root,  and  R  the  re- 
quii-ed  root. 

rp,  {n -\- 1)  a -\- (n  —  I)  g 

■•■^"i*  as L^  :  a  on  g  ••  r  :  R  (s  r;""  which  dif- 
ference or  correctional  numher,  being  added  or  subtiacted,  (as  required,) 
will  give  R ,  and  by  repeating  the  process,  any  degiee  of  accuracy  may 
be  obtained. 

(1)  What  is  the  square  root  of  141376  ^'f 

(2)  What  is  the  cube  root  of  53157376  ?  Ans.  376. 

(3)  What  is  the  fourth  root  of  19987173376  ?      Ans.  376. 

(4)  Required  the  fifth  root  of  2508-474615614240625. 

Ans.  4-785. 

(5)  Required  the  sixth  root  of  3-1416.      Ans.  1-210201  + 


SINGLE  POSITION 

Is  the  method  of  using  one  supposed  number,  and  working  with 
it  as  the  true  one,  to  find  the  real  numher  required. J 

Rule.  As  the  result  fi-om  the  supposition  is  to  the  true  result,  so  is 
the  supposed  number  to  the  true  one  required. 

Proof.  Add  the  several  parts  together,  accorduig  to  the  conditions 
of  the  question. 

(1)  A  schoolmaster  being  asked  how  many  scholars  he  had, 
said,  "  If  I  had  as  many,  half  as  many,  and  one  quarter  as 
many  more,  I  should  have  88."     How  many  had  he  ?§ 


*  This  for  the  Cube  Root  will  be,  Xs.  2a  -\-  g  '.  a  (X)  g  : :  r  :  R  Qf)  r. 

t  141376(376  the  root. 
9 

3X2  =  6).3l   dividend. 

372=1369  subtraliend. 

37 X2  =  74)447  dividend. 

2762=141376  subtrahend. 

X  Questions  belonging  to  this  Ride  have  the  results  proportional  tt» 
their  suppositions ;  the  conditions  requiring  the  number  sought  to  be 
increased  by  the  addition  of  itself,  or  of  some  known  multiple  or  part 
thereof,  or  to  be  diminished  by  the  subtraction  of  such  part. 
$  Suppose  he  had  40.     Th^-n  40-f  40 -|-20  +  10=  1 10. 
8PX4ln       352      „      , 
And,  as  110  :  88  : :  40  :  —  — .^— =  -—  —  32  Ans. 
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(2)  A  person  who  had  a  certain  number  of  aniiquc  coins, 
saitl,  if  the  tliinl,  fourth,  and  sixth  parts  of  the  number  wcru 
added  toffether,  thev  would  make  51.      How  many  had  he  ? 

A?2S.  72. 

(3)  A  chaise,  a  horse,  and  harnesR,  cost  JCGO  ;  tlie  horse 
being  double  the  price  of  the  harness,  and  the  cliaise  doiililt' 
the  price  of  thc^  horse  and  harness.    What  was  given  for  each  t 

Ans.  Hurse  X*13..6..8.  harness  £6. A3. A.  chaise  £-\0. 

(4)  What  sum  of  money  will  amour.t  to  £'6i)0.  in  ten  years, 
at  jC6.  per  cent,  per  annum,  simple  interest? 

Ans.  jei87..]0. 

(5)  A,  B,  and  C,  dividing  a  <iuantity  of  goods,  which  cos? 
JC120.  rautnally  agreed  thi't  ]^  sliould  have  a  third  part  inoro 
than  A.  and  C  a  lourth  pari  n1ore  than  13.  What  must  each 
man  pay?  Ans.  A  £30.  B  £\0.  C  £50. 

(6)  A  gentleman  bought  a  house,  w^ith  a  garden,  ami  a 
horse  in  the  stable  for  ,£500.  lie  paid  four  times  the  pric<; 
of  the  horse  for  the  garden,  and  5  times  the  price  of  the  gar- 
den for  the  hoiisc.      \Vhat  were  their  respective  prices  ? 

Ans.  Horse  £20.  s^ardcn  £bO.  house  X"400, 


DOLfBLE   POSITION 

Requires  the  use  of  two  sm^posed  numbers  to  find  the  ffiic  oM 
required.* 

Rur.E.  Work  with  the  two  supposed  nnmbers,  and  nmrk  the  error:'. 
in  the  resJilts  With  -\-  or  — ,  accordiuij  ns  they  exceed  or  fall  shorf  r,l 
tlie  f.r>ic  resaU  ;  then  place  the  errors  against  their  re.spective  jjosifionst, 
ajid  niidtiply  tlieui  crr.^itrrise. 

If  tlie  error.s  be  of  Ii/,r  kinds,  i.  e.  bon!  greater,  or  bofk  less  than  i1i<t 
given  niiniLer,  taVe  their  'litl'ei-ence  f<*r  a  divisor,  and  the  d-rPerenc'.  of 
the  products  for  a  divi<leud.  Biit  if  7/«/?Zv,  tnlcc  their  siMn  for  a  di  -  i.-or* 
and  the  sum  of  their  products  for  a  dividend:  the  quotient  will  l>e  the? 
answer.! 


*  Questions  belou?  to  this  f?ule  which  recjuire  the  addition  or  s'lb* 
tra':tion  of  a  luiinbe".  &:r-.,  which  is  not  any  known  p;n-t  of  the  junnlie^f 
required.  The  results  are,  tlierefore,  not  ismportional  to  their  suppo- 
sitlojis. 

+  The  following  Rule  will,  in  some  cases,  be  Found  more  eligible  i 
Mnltiulv  the  difTerence  of  tlie  supposed  numbers  b}'  the  less  eWof 
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(1)  A,  B,  and  C,  would  divide  jC200.  among  them,  so  that 
'i  may  have  £6.  more  than  A,  and  C  £8.  more  than  B.  How 
:iuch  must  each  have  ?* 

(2)  A  man  had  two  silver  cups  of  unequal  weight,  having 
:;e  cover  to  both  of  5  ounces.  Now  if  the  cover  is  put  on 
•ie  less  cupj  it  Vvill  doiihlc  the  weight  of  the  greater  ;  and 
!!t  on  the  greaier  cuj),  it  will  be  thrice  as  heavy  as  the  less. 

•■/hat  is  the  weight  of  each  ? 

A/is.  3  ounces  the  less,  and  4  the  greater. 

(3)  Three  persons  conversing  about  their  ages  •   says  K, 
.My  age  is  equal  to  that  of  H,  and  i  of  L's  ;"  and  L  saySj 

•  L  am  as  old  as  both  of  you  together."      Required  the  ages  of 
:.  and  L  ;   H's  being  30.  Ans.  K  50,  and  L  80. 

(4)  D,  E,  and  F,  playing  at  cards,  staked  324  crowns  ;  but 
•/sputing  about  the  tricks,  each  man   seized  as  many  as  he 

uld  :   E  got  15  more  than  i) ;  and  F  got  a  llfth  part  of  both 
i:eir  sums  added  together.      Hovv  M.iaiiy  did  each  person  get? 
Ans.  D  3  271,  E  1 42i,  a/nl  F  54. 

(5)  A  gentleman  meeting  with  soinc  ladies,  said  to  them, 
Good  morning  to  you,  ten  fair  maids."     *'  Sir,  yon  mistake," 


'/•e  kinds,  oi-  by  their  S7im,  when  unlike;  tlie  qiiotipnt  will  be  a  cor- 
■•'ional  number;  wlikdj  bi-inif  auJcd  to  tJ;o  vearrsf  svpjja^iflon  when 
•  fcclivc,  or  suhtractcd  from  it  wlien  excessive,  will  give  the  number 
:  liuired. 


'  Ist.  Supp.-.se  A's  sbare  =     40 

then  B's  =     46 

and  C's  =      .54 

£. 

2nd.  Suppose  A's  share  =r     70 

liien  B'.';   =     76 

and  C's  =     84 

Slim  140 

•.c-refore  the  eiTor  is 

—  60,  or  60  too  linle. 

^i/jj.         err. 
40              60 
70     ^      30 

Sum  230 

Hev»-  the  error  is  -f  30,  or  30  too 
much. 

£. 
A       60 
B       66 
C       74 

200  Proof. 

4200          1-200 

(5O-j-30=!)|0)^.4n!0  dividend. 
X"()0  =  A's  share. 
Or,  by  the  Eixle  in  the  Note. 
•Q- 40X30     _     30X30     _.  jo,  llie  correctional  number. 

60  4-  30  do" 

rheu  7U—  10==  C0=  -\"-<  .-linre.  n.-^  before. 
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answered  one  of  them,  "  wc  are  not  ten  ;  bul  if  we  were  three 
times  as  many  as  we  are,  we  should  be  as  many  above  ten  as 
we  are  how  mider."     How  many  were  they  ?  Ans.  5. 


ARITHMETICAL  PROGRESSION. 
An  Arithmetical  Progression  is  a  series  of  numbers  increasing 
or  decreasing  uniformly  by  a  co/ttinued  equal  difference.     Thus, 

i'     ?'     ^'   /?'    ,^'  *^^"  ^  are  mcr(?a.5??^o- Arithmetical  Series. 
2,      5,      o,    1 1,    14,  &c.  S 

n?'   1?'     I'     ^     ^'  ^^- i  are  (Zecrr^-sw  Arithmetical  Series. 
16,   12,     8,     4,     0,  &c.  S 

Ob8er\'e,  th;it  the  terms  of  the  first  series  are  fonned  by  adding  suc- 
cessively the'comniou  difterence  1,  and  the  secuiid  l)y  the  common  dif- 
ference 3.  Thr  tenns  of  the  third  aiid  the  fourth  diiiiiiiLsh  couthiually 
by  the  subtraction  of  1  and  4  respectively. 

In  an  odd  number  of  terms,  the  double  of  the  mea7i  (or 
middle  term)  is  equal  to  the  sum  of  the  exiren^es,  or  of  any 
two  terms  equidistant  from  the  mean,  'I'hus,  in  1,  2,  3,  4,  5, 
the  double  of  3=l-|-5-2+4-6. 

In  an  even  nu-mber  of  terms,  the  sum.  of  the  two  means  is 
equal  to  the  sum  of  the  extremes.,  or  ol  anv  two  equidistant 
terms.  Thus,  in  2,  4,  6,  8,  10,  12,  6 +8  =  2 -f  12  =  4  + 
10=- 14. 

To  give  Theorems  or  Rules  for  the  solution  of  the  various 
cases,  the  terms  are  represented  by  symbols,  or  letters. 
Thus   let  a  denote  the  less  exlreme.  or  least  term, 

z  the  greater  e<xtre7nc.^  or  greatest  term^ 

d  the  common  difference, 

n  the  number  of  terms,  and 

s  the  sum  of  all  the  terms. 

Any  three  bemg  given,  the  others  may  be  found. 

Note.  The  twenitj  cases  in  this  Rule  may  be  resolved  by  the  follow 
ing  Theorems: — 


:s  s 


-{n—l)d^ z= Ld{n-\)=ld  [-y'{\d-rzf-2ds. 


a+(n— l)r7  =  — «  = ^ift'(;z— 1)=  ^z Ud—af  \  '2ds—U, 

n  n 

z — a  _  s — an      2  __  vz — s      2      {z-^n^.{z — «) 

n — 1        /; — I        A         .i. — j     *  /*  2.S- — '/  —  z 
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z—a   ,  ,         %s         U—a-\-x/{U—af-^2ds 

n= — _ — -f-1  = — - — =- ^— 

a  a-\-z  a 


xd-\-z—^{U-rzf—2fh 


d 

a~\-z   z — a-\-d 


Moreover,  when  the  least  term  a  =  nothings  the  Theorems 
become  z—d(n — 1,)  and  s—\nz. 

Case  1.    The  two  extremes  and  the  number  of  terms  heing  given^ 
to  find  the  sum. 

Rule.  Multiply  the  sum  of  the  extremes  by  the  mxmber  of  tenns, 
and  half  the  product  will  Le  the  auswer.* 

(1)  How  many  strokes  does  the  hammer  of  a  clock  strike 
in  12  hours  ?t 

(2)  A  man  hoii^ht  17  yards  of  cloth,  and  gave  for  the  fir&t 
yard  2^.  and  for  the  last  105-.  What  was  the  price  of  the  17 
yards  ?  Ans.  jC5,.2. 

(3)  If  100  eggs  he  placed  in  a  right  line,  exactly  a  yard 
from  each  other,  and  the  first  a  yard  from  a  basket,  how  far 
must  a  person  travel  to  gather  them  all  up  singly,  and  return 
with  every  ^gg  to  put  it  into  the  basket  ? 

Ans.  5  miles,  1300  yards. 

Case  2.    The  same  three  terms  given,  to  find  the  common  dif- 
ference. 

RuT.E.  Divide  the  diiference  of  the  exti-emes  by  the  number  of  terms 
less  1,  and  the  quotient  will  be  the  answer. 

(4)  A  man  had  eight  sons,  whose  ages  were  in  arithmetical 
progression  ;  the  youngest  being  4  years  old,  and  the  eldest 
32.      What  was  the  common  difference  of  their  ages  ?t 

(5)  K  man  travelling  from  London  to  a  certain  place, 
went  3  miles  the  first  day,  and  increased  every  day  by  an 
equal    excess,  making   the   twelfth    day's  journey  58   miles. 


*  The  learner  should  find  each  of  these  cases  among  thp  preced- 
ing Theorems.  Thus,  the  present  Rule  will  be  found  designated  by 
.?  =  ^?i(a-|-;r,)  &c. 

t  12  +  1  X  6  =  13X6  =  78.  Ans. 
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What  was  the  daily  increase,  and  how  far  did  he  travel  in  12 
days  ? 

Ans.  5  7iules  daily  increase,  the  irhule  distance  366  miles. 

Case   3.    The  two  extremes  and  the  common  difference  being 
given,  to  Jind  the  nmnhcr  oj  terms. 

Rule.  Divide  ihe  dirteicnce  of  the  extieuies  by  the  common  differ- 
ence, aud  the  ([iiotient  increiiiied  by  unity  is  the  uiunber  sought. 

(G)  A  peison  travelling  into  the  country,  went  3  miles  the 
first  day,  and  increased  every  day  5  miles,  till  at  last  he  went 
58  miles  in  one  day.  How  many  days  did  he  travel  ?  Ans.  12. 

(7)  A  man  being  asked  how  many  sons  he  had,  said,  that 
the  youngest  was  4  years  old,  and  the  eldest  32  ;  and  that 
his  family  had  increased  one  in  every  4  years.  How  many 
had  he  ?  Ans.  8. 

Case  4.    The  greater  extreme,  the  nnmher  of  terms,  and  the 
common  difference  being  given,  to  jind  the  less  extreme. 

Rule.  Multiply  the  common  difference  by  the  number  of  terms  less 
1 ;  subtract  the  pi'oduct  from  the  greater  extreme,  and  the  difference 
will  be  tlie  lc8s  extreme. 

(8)  A  man  went  from  T.ondon  to  a  certain  town  in  the 
country  in  10  days  ;  every  day's  journey  exceeding  the  former 
by  4  miles,  and  the  last  being  46  miles  :   what  was  the  first  1 

Ans.  10  miles. 

(9)  A  man  took  out  of  his  pocket,  at  8  several  times,  so 
many  different  numbers  of  shillings,  every  one  exceeding  the 
former  by  6,  the  last  being  46  :  what  was  the  first  ?     Ans.  4. 

Case  5.    The  common  difference,  the  number  of  terms,  and  the 
sum  being  given,  to  find  the  less  extreme. 

Rule.  Divide  the  sum  by  the  number  of  terms :  from  the  quotient 
subtract  half  the  product  of  the  common  difference  into  the  number  of 
terms  less  1 ;  and  the  remainder  will  be  the  less  extreme. 

(10)  A  man  is  to  receive  £ZQO.  at  12  several  payments, 
each  payment  to  exceed  the  former  by  £A.  and  is  willing  to 
bestow  the  first  payment  on  any  one  that  can  tell  him  what  it 
is.     What  will  that  person  have  for  his  pains  ?      Ans,  £8, 

Case  6.    The  less  extreme,  the  common  difference,  and  the  num^ 
her  of  terms  being  given,  to  fnd  the  greater  extreme. 

Rule      Multiply  the  number  of  teims  less  1  by  the  common  differ 
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ence ;  to  this  product  add  the  less  extreme^  and  the  sum  will  be  the 
greater  extieme. 

(11)  What  is  the  last  number  of  an  arithmetical  progres- 
sion, beginning  at  6,  and  continuing  by  the  increase  of  8  to 
20  places  ?  Ans.  158. 

GEOMETRICAL  PROGRESSION. 

A  Geometrical  Progression  is  a  series  of  numbers  increasing 
or  decreasing-  uniformly  by  a  common  ratio ;  that  is,  by  the 
continual  multiplication  or  division  of  some  particular  num- 
ber.    Thus, 

1,  2,  4,  8,  16,  32,  &c.,  is  an  increasing  Geometrical  Series, 
in  which  the  terms  are  formed  by  multiplying  successively  by 
the  ratio  2. 

81,  27,  9,  3,  1,  1,  &c.,  is  a  decreasing  Geometrical  Series,  in 
which  the  terms  are  formed  by  dividing  successively  by  the 
ratio  3.  It  is  evident  that  either  of  these  may  be  continued 
without  end. 

In  an  odd  number  of  terms,  the  square  of  the  mean  is  equal 
to  the  product  of  the  extremes,  or  of  anv  tiro  terms  equidistant 
from  the  mean.  Thus,  in  3,  6,  12,  2  4,  48;  12X12=3X48 
=  6X24=144. 

In  an  even  number  of  terms,  the  product  of  the  two  means^ 
is  equal  to  the  product  of  the  extremes,  or  of  any  two  equidis- 
tant  terms.  Thus,  in  32,  16,  8,  4,  2,  1  ;  8X4=32X1  = 
16X2=32. 

To  give  Theorems,  or  Rules  expressed  in  symbols,  for  the 
solution  of  the  various  cases,  as  in  Arithmetical  Progression, 
let  a  denote  the  less  extreme, 

z  the  greater  extreme, 

r  the  ratio, 

n  the  number  of  terms,  and 

5  the  sum  of  all  the  terms. 

Any  three  being  given,  the  others  may  be  found. 

Note.  The  twenty  Theorems  following  solve  all  the  possible  casea 
in  Geometrical  Progression. 

rr.1.  T       n—i       z*  hog,,  z — log.  <7  , 

Theor.   I.   ^     ==—;    or, — "-  ^     4-l=«. 

a  Locr-  r 


*  In  this  case,  if  the  quoiierit  of  —  be  di%-ided  continnaUy  by  r,  till 
nothing  remains  ;  the  number  of  divisions  \  1  will  give  «. 
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__     Tz — a  .    z — a 

II. -  =  s;  or,  z^r -^s. 

r — 1  r — -i 


III 


.   j  — j"-'  =  r;  or,  Log.  ^ — log.  a-i-w — l=Log.  r. 


IV.  .+      V-  =  ..  V.  ^=-"-  =  r. 


s — a  \  '■-»  _  z        from  which  n  ni:iv  be  found,  as  iv. 
6' — z  I  a  ^      'i 

LoCT.  z    —    log",  a 


VI.  i^'-^] 

\  s — z  I  a         i  heorcin  1 


'     Log.  (a— c)— log.  {s—s) 


-hl=n.  VII.   ar"- 


\!II.    — ' —^S.       I  A.    ^ ^ =.9— =2 

r — 1  r  r 


X.  ^-=i'z=i)i+i ;  or,  r-og-(---iv+«-i»g.«^^^ 

fl  Log.  /- 

XI.  ^sXi- — ;2j"~'  —aXs — a\~  \   whence  z  maybe  found  b;- 

Double  Position.         XII. r"  = -;  whence  r  mav  1^ 

a  a 

found  in  the  same  manner. 

XV.  rz—(r—\)s  =  a.  XVI.  r^-' = 7^— TT" ;  or, 

^  rz — (r — l).!*- 

Log.  z — loo-,  rz — (r — 1  )s        _ 

Log-,  r 


Ti-rl  ,    ;n— 1  _._,-^,     T^^s 


XVII.  aXs—f,\^^zXs--zr.      XVIII. 


s — z  s — z 

From  the  two  preceding,  a  and  r  are  to  be  found  by  Doul-.h'; 
Po.'iitjoji, 

XIX.   ^-^ — f-=a.  XX. Xs=z. 

T  1  ?•" i 

In  a  Geometricfil  series  decren.sinii-  cu^  injiytltiim,  a  becomes 
=0,  and  //  is  infiuiti',  or  greater  than  any  assignable  number. 
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Hence  the  three  following  will  exhibit  all  the  various  cases 
i)f  such  a  series. 

<  rz  z  2^  sir — 1)        ^^^  s 

I.  S^ -=Z-\ -=: -.  II.    2r=-^ 1.  III.    r= . 

r — \  r — 1  z  r  s — z 


XoTK.  Ill  these  cases,  when  the  ratio  is  a  proper  fraction,  r  must  he 
titlioii  =^  tlie   reriprocnl  oi'  the  tV:icticiU.     Tims,  when   the  ratio  is  |, 

r  --=  ^-. 

Case  1.  The  less  extreme,  the  ratio,  and  the  ninnher  of  terms 
being  given,  to  fnd  the  greater  extreme  {or  any  remote  term) 
vnthout  producing  all  the  intermediate  terms. 

Kuf.K  1,  When  the  icast  term  is  eqval  to  the  ratio.  Write  clowu  a 
{evv  of  the  landing  terms  of  the  series,  uiul  over  them  the  anthniftical 
FeiiL'tf,  1,  ii,  3,  1,  ktc,  JUS  in.lices  or  exponcuts.  Find  which  of  tlie  in- 
iUccs,  added  togrtJwr,  will  give  the  index  (f  the  term  sought,  ami  the 
,':i!utiimal  })rocliict  of  the  teniis  standing  under  those  uidices  will  be  the 
ier}n  souglit. 

5.  When  the  least  term  is  not  equal  to  the  ratio.  Wnte  down  the 
•eadiuir  terms  as  before,  and  over  them  the  indices,  0,  1,  2,  3,  4,  &c. 
Examine  v.hich  nHhexe,  added  together,  will  <,'ive  an  index  on-e  less  than 
il:c  Jtitinlier  of  the  term  sought;  innlti])ly  the  terms  under  such  indices 
into  each  other-,  dividing  the  product  of  eveiy  two  by  the  first  term,  and 
the  lust  quotient  will  be  the  tei'm  re([uired.* 

Otherwise.   By  Theorem  VII. 

(1)  A  man  agrees,  for  12  peaches,  to  pay  only  the  price  of 
ihe  last ;  reckoning-  a  farthing  for  the  first,  and  a  halfpenny  for 
tlie  second,  &:c.,  doubling  the  price  to  the  last.  What  must 
jie  give  for  them  ?t 

(2)  A  farmer,  who  went  to  a  fair  to  buy  some  oxen,  met 
with  a  drover  who  had  23,  for  which  he  asked  him  £\Q.  a 
:/iece.  After  a  great  deal  of  dodging  between  the  parties,  it 
was  finally  agreed  that  the  farmer  should  pay  the  price  of  the 
last  ox  only,  reckoning  a  farthing  for  the  first,  and  doubling 
it  to  the  last,     How  much  would  they  cost  him  ? 

Ans.  JC4369..1..4. 


*  If  the  least  term  is  unity,  there  will  (of  course)  be  no  division. 

t  Here  a=^  1,  r  =  2,  and  n^=  12,  a  and  r  bemg  unequal. 

Indices,  0,      1,     2,     3,      4.  >      ^i         ^    i    ^    i   o       n  , 

•  in       /     o    ir    /      Then  4  + 4 +  3  =  11  :=n — 1. 

ju'oni.  series,      1,     2.     4,     8,   l(i.  5 

Hence  16  X  10  X  8  =2048  <frs..  —  z^  and  2Q48  q^rs.  —  £2. .2. .8.   Ans. 
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(3)  A  sum  of  money  is  to  bo  divided  among  8  persons,  the 
first  to  have  X'20.  the  second  X*60.  and  so  on  in  triple  pro- 
portion.     What  will  the  last  have  !*  Ans.  jC43740. 

(4)  A  gentleman  dying  left  nine  sons,  to  whom  and  to  his 
executors  he  bequeathed  his  estate  in  the  manner  following  : 
To  his  executors  jC50.,  to  his  youngest  son  twice  as  much  as 
to  the  executors,  to  the  next,  double  that  sum,  and  so  on  to 
the  eldest.      What  was  his  fortune  ?  Ans.  jC25600. 

Case  2.      The  Jess  exiremc,  the  ratio,  and  the  nvmher  of  terms 
being  given.,  to  find  the  sum  of  all  the  terms. 

Rule.  Fiu/1  the  greater  exticme  as  l>efi)re.  aiid  divide  the  difference 
between  the  extremes  by  the  rniio  less  1  ;  to  the  quotient  add  the  great- 
er extreme  for  the  snm  required.  This  is  Theorem  II.  Or,  by  Theo- 
rem VIII ;  without  liuding  z. 

(5)  A  young  man  conversant  with  numbers,  agreed  with  a 
gentleman  to  serve  him  twelve  months,  provided  he  w^ould 
give  him  a  farthing  for  his  first  month's  service,  a  penny  for 
the  second,  and  4(i.  for  the  third,  &lc.  What  did  his  wages 
amount  to  ?t  Ans.  £DS25..S..b\. 

(6)  A  man  bought  a  horse,  and  by  agreement  was  to  give 
a  farthing  for  the  first  nail,  three  for  the  second,  &c.  Now 
supposing  there  were  8  nails  in  each  of  his  four  shoes,  what 
was  the  jDrice  of  the  horse?    Ans.  £965114681693. .13. .4. 

(7)  A  person  whose  daughter  was  married  on  new-year's 
day,  gave  her  husband  l^".  towards  her  portion  ;  promising  to 
double  the  sum  on  the  first  day  of  every  month  during  the 
year.      What  was  her  portion  I  Ans.  jG204..15. 

(8)  A  laceman,  well  versed  in  numbers,  agreed  with  a 
gentleman  to  sell  him  22  yards  of  rich  brocaded  gold  lace, 
for  2  pins  the  first  yard,  6  pins  the  second,  (fee,  in  triple  pro- 
portion.    What  was  the  price  of  the  lace,   valuing  the  pins 


*  Indices  0,     1,       2,        3.  ?  ^^i        o  r  o  i  i      t  i 

Geom.  series  20,  60,   180,  o40.  5 

Henca  51?|i:y|^=i40x27X3=43740=.. 

Otherwise    ar^i=20X3'=43740=z. 

4'-— 1        16777215 


t  Here  a=l,  r=4,  and  z=12.    Therefore  s  = 

4  —  1 

559240.5  qrs. 

F2 
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at  100  for  a  farming  1  Also,  what  did  the  laceman  gain  sup- 
posing the  lace  to  have  cost  him  £7.  per  yard  1 

Ans.  The  lace  sold  for  je326886..0..9.   Gain  je326732..0..9. 

Case  3.    The  jirst  term,  and  the  ratio,  being  given,  to  find  the 
sum  of  an  infinite  decreasing  scries. 

Rule.  Divide  the  square  of  the  first  term  by  the  difference  between 
the  first  and  second.* 

(9)  What  is  the  sum  of  the  circulating  decimal  -9^,  or  the 
series  ^-^  +  yf  t^^  +  to\o?  *^^-'  continued  ad  infinitum?  Ans.  1. 

(10)  Required  the  sum  of  the  infinite  series  i  +  i  +  j* 
&c.;  also  of  the  series  3^  +  ^  + aV'  ^^-         -4/i5.  1,  and  i. 

(11)  Suppose  a  body  to  be  put  in  motion  by  a  force  which 
gives  it  a  velocity  of  10  miles  the  first  minute,  (or  any  given 
space  of  time,)  9  miles  in  the  second  equal  space,  and  so  on 
in  the  ratio  of  ^V  '■>  ^^w  many  miles  would  it  pass  over,  if 
continued  in  motion  for  ever?  Ajis.  100  miles. 


SIMPLE  INTEREST,  BY  DECIMALS. 
To  give  Theorems  for  the  solution  of  the  different  cases  in 
Simple  Interest,  let  p  denote  the  principal,  r  the  ratio,  t  the 
time,  (in  years,)  i  the  interest,  and  a  the  amount. 

Note.  The  Ratio  is  the  interest  of  £1.  for  one  year,  at  the  rate  per 
cent,  proposed,  and  may  be  found  by  Proportion:  thus,  at  £5.  per  cent, 
per  annum,  say, 

As  jeiOO  :  £.5  :  :  1£  :  £-05,  the  ratio. 

Therefore  the  ratio  at 


41  per  cent,  is   .      .     .     '045 

5" -05 

51 -055,  &c. 


3  per  cent,  is     .     .     .     -03 

3i -035 

4 -04 

Case  1.    When  the  principal,  rate  per  cent,  and  time  are  given, 
to  fvft  the  interest. 
Rule.     Multiply  the  principal,  ratio,  and  time  together,  and  the  pro 
duct  will  be  the  interest  re(|uired. 

That  is,  prt  =  i. 

(1)  What  is  the  interest  of  jC945..10.  for  3  years,  at  jC5 
per  cent,  per  annum  ?t 


*  See  the  third  formula,  Thoorem  I.  for  infinite  series,  page  128. 
t;>r^'^  X945oX-05X3  =  JeuiSSo.  =  jCI  41..16..6.     Ans. 
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(2)  What  is  the  interest  of  jE:547..11  ,  at  £4.  per  cent,  per 
annum,  for  6  years?  Ans.  X'131..y..il..208  qrs. 

(3)  What  is  the  interest  of  £796. .15.,  at  jC4i.  per  cent,  per 
annum,  for  5  years?  A7is.  X'179..5..4i. 

(I)  What  is  the  interest  of  X397..9  .5.  for  2^  years,  at  £3^. 
per  cent,  per  annum?  Ans.  jC34..15..6..3-55  qrs. 

(5)  What  is  the  interest  of  X'554..17..6.  for  3  years,  H 
months,  at  £i^.  per  cent,  per  annum?     Ans.  £9]..ll..l05(i. 

(6)  What  is  the  interest  of  j£:236..18..8.  for  3  years,  8 
months,  at  £5^.  per  cent,  per  annum  ? 

A71S.  JC47..15..7..2-293  qrs. 

When  the  interest  is  for  any  nvmher  of  dai/s  ojily. 

Rule.  Multiply  the  interest  of  £] .  for  a  day,  at  the  jLnven  rate,  bv 
tlie  principal  and  the  number  of  days,  and  the  product  wiU.  be  the 
answer. 

The  Interest  of  £\.  for  one  day. 

AtjC2percent.=  jC-00005479452*iatjC4=-000109.58904 
21  =     -00006849315  j      4i=-000I2328767 

3  =     -00008219178         5  "  =  -000 13698630 

31  =     -00009589041   j      5i-=-00015068493,  &c. 

(7)  What  is  the  interest  of  jE:240.  for  120  days,  at  £4.  per 
cent,  per  annum  ?t 

(8)  What  is  the  interest  of  £364. .18.  for  154  days,  at  £b. 
per  cent,  per  annum  ?  Ans.  £7. .13. .Hi. 

(9)  What  is  the  interest  of  jC725..15.  for  74  clays,  at  £A. 
per  cent,  per  annum?  Ans.  £5. .17. .81. 

(10)  What  is  the  interest  of  jClOO.  from  the  1st  of  June. 
1826,  to  the  9th  of  March  following,  at  £o.  per  cent,  per 
annum?  Ans.  £3. .16. .11^. 

Case  2.  W^hen  p,  r,  and  t  are  given,  to  find  a. 
Rule.     prt-\-p=a. 

(II)  What  will  £279. .12.  amount  to  in  7  years,  at  £41. 
per  cent,  per  annum  ?:{: 

(12)  What  will  £320..  17.  amount  to  in  5  years,  at  £3i 
per  cent,  per  annum?  Ans.  £376. .19. .11. .28  qrs. 


*  The  table  is  formed  thus  : — 

As  365  days  :  £-02  :  :   1  day  :  jC-000054704.52,  Sz.c. 
t  •00010n.^n904  X  240  X  l-20=£3-l.-)nif)4352=i:3..3..1i.  An$. 
X  279-6  X  -045  X  7  +  279-6  =  je367-674  =X367..13..5..3-04  qrs. 
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(13)  What  will  £926.. 12.  amount  to  in  5i  years,  at  £4. 
per  cent,  per  aniiuiii  ?  Aus.  j£'1130..9..0..1-92  qrs. 

!  14)  What  will  £'273. .18.  amount  to  in  4  years,  175  days, 
gt  £3.  per  cent,  per  annum  ?       Ans.  £310. .14..!.. 3-3512  qrs. 

Case  3.   When  a,  r,  and  t  are  given,  to  find  p. 

a 

EuLE.     r=P 

(15)  What  principal,  being  put  to  interest,  will  amount  to 
^■367,.13..5..304  qrs.  in  7  years,  at  £^\.  per  cent,  per  annum?* 

(16)  Wliat  principal  will  amount  to  £370. .19. .11. .2-8  qrs. 
in  5  years,  at  £3^.  per  cent,  per  annum  ?     Ans.  £320. .17. 

(17)  What  principal  will  amount  to  £1139..9..0.,i-92  qrs, 
)-\\  b\  years,  at  £4.  per  cent,  per  annum  ?         Ans.  £926.. 12, 

(18)  What  principal  will  arnouut  to  £310. . 14. .1.. 3-3512 
crs.  in  4  years,  175  days,  at  £3.  per  cent,  per  annmii  ? 

Ans.  £273. .18, 

Case  4.    When  a,  p,  and  t  are  given,  to  find  r. 

a  —  V 

(19)  At  what  rate  per  cent,  per  annum  will  £279.-12, 
jiinount  to  £367. .13. .5. .3-04  qrs.  in  7  years?! 

(20")  At  what  rate  per  cent,  per  annum  will  £320. .17, 
^jTtouni,  to  £376. .19. .11. .2-8  qrs.  in  5  years  ? 

Ans.  £3^.  per  cent. 

(21)  At  what  rate  per  cent,  per  aununi  will  £926..  12. 
S-nouijt  to  geil30..9..0..1-92  qrs.  in  5i  years? 

Ans.  £4.  per  cent. 

(22)  At  what  rate  per  cent,  per  annum  vvill  £273.. 18. 
f,mount  to  £310. .14..!.. 3-3512  qrs.  in  4  years,  175  days? 

Ans.  £3.  per  cent. 


„  a  —  r> 

StULE. =  r. 

pt 


HULE 


Case  5.  AVhen  a,  p,  and  r  are  given,  to  find  t. 


^  -945  X  7  +  1  =  1-315  ;  then  367-674  —  1-315  =  4^279-6  =£279.. 12 


I  367-^74  — 270-8  __88^74 
~     •279-,6  X  7  wZt-W 


•045,  or  £i^.  per  cent.  Ajis. 
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(23)  In  what  time  will  ^^279.. 12.  amount  to  jC3G7..13..5.. 
3-01  qrs.  at  £A^  per  cent  per  annum  ?* 

(24)  In  what  time  will  jC320..17.  amount  to  jC376..19..11.. 
2-8  qrs.  at  £o\.  per  cent  \\er  annum  ?  Ans.  5  years. 

(25)  In  what  time  will  £926..  12.  amount  to  JC1130..9..0.. 
1-92  qrs.  at  £A.  per  cent,  per  annum?  Ans.  b\  years. 

(2G)  In  what  time  will  jC273..18.  amount  to  jE:31o..14..1.. 
3'35r2  qrs.  at  jC3.  per  cent,  per  annum  ? 

Ans.  4  years,  175  days. 

ANNUITIES. 

An  annuity  is  a  yearly  income  or  rent.  Perpetual  Anmnties 
are  those  which  are  to  continue  for  ever  ;  Trr?ninable  Anmn- 
ties are  to  cease  within  a  limited  time  ;  and  Ijife  Annuities  are 
to  continue  during  the  term  of  life  of  one  or  more  persons. 

The  Amount  of  Annuities  in  Arrears. 
Let  w  denote  the  annuity,  r,  t,  and  a,  as  before. 
Case  1.    Given,  u,  r,  and  t,  to  find  a. 


(27)  If  a  salary  of  X'150.  be  forborne  5  years,  at  £5.  per 
cent,  per  annum,  what  will  be  the  amount?! 

(28)  If  £2b0.  yearly  pension  be  forborne  7  years,  what 
will  it  amount  to  at  jC4.  per  cent,  per  annum  ?     Ans.  jG1960. 

(29)  There  is  a  house  let  upon  lease  for  5^  years,  at  £60. 
per  annum,  what  wiil  be  the  accumulated  rent,  allowinf,^  in- 
terest at  £i\.  per  cent,  per  annum  ?  Ans.  jd363..8..3. 

(30)  Suppose  an  annual  pension  of  .£28.  remain  unpaid  for 
8  years,  what  would  it  amount  to  at  £5.  per  cent,  per  aimum  ? 

Ans.  je263..4. 

Note.  Wbeii  the  ainniity  is  payable  half-yearly,  or  quarterly,  u  w~ill 
denote  a  siii£.de  paymeut,  r,  the  interest  of  £l.  for  that  interval  of  time, 
and  t,  the  number  of  payments. 

(31)  If  a  salary  of  jG150.,  payable  every  half-year,  remain 
unpaid  for  5  years,  what  will  it  amount  to  in  that  time,  allow- 
ing interest  at  £d.  per  cent,  per  annum  ?      Ans.  JC834..7..6. 


*  3G7-674  — 2r9-6==88074,  audJi79G  X  -045  =  12-58'2  ;  then  88-074 
-I-  12-58-2  =  7  years,  Ans. 

t  U  X^-Oo  _^  j\  ^  5  ^  l-Q  :=(2  X  -05  +  1)  X  0  X  150  =  M  X  5  X 
150  =  £825.  Ans. 
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(32)  If  a  salary  of  £:150.,  payable  every  quarter,  were  left 
unpaid  for  5  years,  what  would  it  amount  to  in  that  time  at 
£5.  per  cent,  per  annum  ?  Ans.  je839..1..3. 

Note.  It  may  be  observed  by  comparing  the  results  of  the  27th, 
31st,  and  32nd  examples,  that  half-yearly  payments  are  mere  advanta- 
geous than  yearly,  and  quarterly  more  than  half-yearly. 

Case  2.  When  a,  r,  and  t,  are  given,  to  find  u. 

Rule.  ^^  ^  w. 

(r.(t-l)-}.2)Xt 

(33)  If  a  salary  amounted  to  jC825.  in  5  years,  at  £5.  per 
cent,  per  annum,  what  was  the  salary  ?* 

(34)  If  a  house  has  been  let  upon  lease  for  5i  years,  and 
the  amount  in  that  time  is  jC3G3,.8..3.  at  £4^.  per  cent,  per 
annum,  what  is  the  yearly  rent  ?  "    Ans.  X60. 

(35)  If  a  pension  amounted  to  £1960.  in  7  years,  at  £4. 
per  cent,  per  annum,  what  was  the  pension  ?     Ans.  jC250. 

(36)  Suppose  the  aniount  of  a  pension  was  jC263..4.  in  8 
years,  at  £5.  per  cent,  per  annum,  what  was  the  pension  ? 

Aus.  £28. 

(37)  If  the  amount  of  a  salary,  payable  half-yearly,  be 
£834. ,7. .6.  in  5  years,  at  £5,  per  cent,  per  annum  ;  what  is 
the  salary  per  year  ?t  Ans.  £150. 

(38)  If  the  amount  of  an  annuity,  payable  quarterly,  was 
£839. .1.. 3.  in  5  years,  at  £5.  per  cent,  per  annum  ;  what  was 
the  annuity?  ^7*^.  £150, 

Case  3.  When  u,  a,  and  t  are  given,  to  find  r, 

{f—l)Xut 

(39)  If  a  salary  of  £150.  per  annum  amounts  to  £825.  in 
5  years,  what  is  the  rate  per  cent.  ?| 

(40)  If  a  house  has  been  let  upon  lease  for  51  years,  at 
£60.  per  annum,  at  what  rate  per  cent,  would  it  amount  to 
£363. .8. .3  ?  Ans.  £4^.  per  cent. 


825  X  2 

1650 

-  = 

1650 
11 

= 

;ei50. 

A71S. 

(•0.5X4-|-25)X5 

2-2x5 

t  See  note,  p.  133. 

t  (825  —  150  X  5) 

X2 

825  - 

-750 

= 

75 
150  X  10 

1  _ 

20" 

•05 

4  X  150  X  5 

o 

X  150  X  5 

=  r;  therefore  the  rate  is  £5.  per  ceut. 
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(41)  If  a  pension  of  jC250.  per  annum  amounts  to  jC1960. 
in  7  years,  what  is  the  rate  per  cent.  ?     Ans.  £4.  per  cent. 

(42)  Suppose  the  amount  of  a  yearly  pension  of  jC28.  be 
£263.  A.  in  8  years,  what  is  the  rate  per  cent,  per  annum  ? 

Ans.  £5.  per  cent. 

(43)  If  a  salary  of  £150.  per  annum,  payable  half-yearly, 
amount  to  jC834..7..6.  in  5  years,  what  is  the  rate  per  cent.  1* 

Ans.  £5.  per  cent. 

(44)  If  an  annuity  of  jCIoO.  per  annum,  payable  quarterly, 
amount  to  £839..!.. 3.  in  5  years,  what  is  the  rate  per  cent.  ? 

Ans.  £o.  per  cent. 

Case  4.  When  «,  a,  and  r  are  given,  to  find  t. 

V  8  r—  -\-  (2  —  r)2  —  (2  —  r) 
Rule. ^ =  L 


Or,  put A  =  77? ;   tlien  -i/  ( ^ h  w- )  —  m  =  t. 

r  \ur  I 

(45)  In  what  time  will  a  salary  of  £150.  per  annum 
amount  to  £825.  at  £5.  per  cent.  ?t 

(46)  If  a  house  is  let  upon  lease  at  £60.  per  annum  till  it 
amount  to  £363. .8. .3.  at  £41.  per  cent,  per  annum,  for  what 
term  of  years  was  it  let?  Ans.  b\  years. 

(47)  If  a  pension  of  £250.  per  annum,  having  been  for^ 
borne  a  certain  time,  amount  to  £1960.  at  £4.  per  cent.,  how 
long  has  been  the  time  of  forbearance  ?  Ans.  7  years. 

(48)  In  what  time  will  a  yearly  pension  of  £28.  amount  to 
£263. .4.  at  £5.  per  cent,  per  annum?  Ans.  8  years. 

(49)  If  an  annuity  of  £150.  per  annum,  payable  half- 
yearly,  amounted  to  £834. .7. .6.  at  £5.  per  cent,  what  time 
was  the  payment  forborne  ?*  .47?^.  5  years. 

(50)  If  a  yearly  pension  of  £150.,  payable  quarterly, 
amounts  to  £839..!.. 3.  at  £5.  per  cent,  per  armum,  what  has 
been  the  time  of  forbearance  ?  Ans.  5  years. 


See  Note,  p.  133. 


t -/S  X  •0.3x-^  +  (2  — -00)2— (2  — -05) 
'  2  X   05 


1/-40  X  .r.5  +  3«02.-i— 1-95      2-4.5  —  1-95        .         ,        , 

= =  -o  ^  •  1  =  5  years.  An  t. 
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V.  Table  by  which  tlie  Interest  of  aiiy  sum  from  £1.  to  ;e30000.  may  be 
easily  computed  for  auy  number  of  days,  at  any  rate  per  cent. 


Ko. 

£. 

s. 

d. 

qrs. 

No. 

s. 

d. 

q7-s. 

No. 

qrs. 

30000 

82 

3 

10 

0-11   i 

'   200 

10 

11 

2  03 

1 

2-63 

20000 

54 

15 

10 

2-74   1 

100 

5 

5 

3-01 

0-9 

2-37 

10000 

27 

7 

11 

1-37 

90 

4 

11 

0-71 

0-8 

2-10 

9000 

24 

13 

1 

3-23 

80 

4 

4 

2-41 

0-7 

1-84 

8000 

21 

18 

4 

110 

70 

3 

10 

Oil 

0-6 

1-58 

7000 

19 

3 

6 

2-96 

60 

3 

3 

1-81 

0-5 

1-32 

6000 

16 

8 

9 

0-82 

50 

2 

8 

3-51 

0-4 

105 

5000 

13 

13 

11 

2-68 

40 

2 

2 

1-21 

0-3 

0-79 

4000 

10 

19 

2 

0-55 

30 

1 

7 

2-90 

0-2 

0-53 

3000 

8 

4 

4 

2-41 

20 

1 

1 

0-60 

01 

0-26 

2000 

5 

9 

7 

0-27 

10 

0 

6 

2-30 

0  09 

0-24 

1000 

0 

14 

9 

2-14 

9 

0 

5 

3-67 

008 

0-21 

900 

o 

9 

3 

3-12 

8 

0 

0 

1-04 

0-07 

018 

800 

2 

3 

10 

Oil 

7 

0 

4 

2-41 

0-06 

016 

700 

1 

18 

4 

MO 

6 

0 

3 

3-78 

005 

013 

600 

1 

12 

10 

2-08 

5 

0 

3 

1-15   1 

i    004 

Oil 

500 

1 

7 

4 

3-07 

4 

0 

2 

2-52 

003 

008 

400 

1 

1 

11 

O-Oo 

3 

0 

1 

3-89 

0  02 

005 

300 

0 

16 

5 

1-04 

2 

0 

1 

l-2o 

i    0-01 

003 

The  above  Table  is  thus  constructed:  as  365  days  :  £l.  :  :  1  day  : 
2'63  qrs.,  &c.  Hence  it  appeai-s  that  the  several  tabular'  sums  are  those 
wliich  answer  to  the  respective  numbers  of  days,  at  the  rate  of  .£1.  per 
year. 

In  a  similar  Table  in  Rees's  CyrIopa:dia,  there  ai'e  no  fewer  than  16 
errors.  In  Dr.  Hutton's  Table,  (Anthmetic,  page  84,  12th  edition,) 
there  is  one  error.     The  above  may  be  depended  on  as  accurate. 

Rule.  Multiply  the  principal  by  the  rate,  both  in  poimds,  and  the 
product  bv  the  liumber  of  days :  divide  the  last  product  by  100,  collect 
fi-om  the  Table  the  several  sums  answering  to  the  several  parts  of  the 
quotient,  and  the  aggregate  amoimt  will  be  the  Interest  recpiired. 

Example  1.   Vvliat  is  the  interest  of  j£:370..10.  for  220  days, 


at  £U 


per  cent,  per  ai 
370-5  Ag£ 

4-5 


18525 
14820 
1667-25 
220 


3334500 
333450 
366719500 


111  ?                    £. 

s. 

d.   qrs. 

>t  3000  stands  8 

4 

4  2-41 

600     .  .  .   ] 

12 

10  208 

60     ...  0 

3 

3   1-81 

7     ...  0 

0 

4  2-41 

0-9.  ..  0 

0 

0  2-37 

005   .   .  0 

0 

0  0-13 

3667-95        10 

0 

11   3-21   Ans. 

'rue  to  the  last  decimal. 
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Example  2.  Taking  Ex.  8,  page  131,  we  have 

364-9 

5                                                          £.    s.     d.  qrs. 

IS^l'^                 Against  2000  stands  5     9     7  027 

154                                        800  2     3    10  Oil 

2rml                                          0-7  0     0     0  l-8i 

_±!jf2l^                                       0-03  ••••   0     0     0  008 

2809|73-Q                                2809-73          7^3   11  ] -97  Arts. 

Example  3.  What  is  the  interest  of  jei7..10.  for  117  days 
at  jC4^.  per  cent,  per  annum ^ 
17-5 

4'75                                                        £.    s.   d.  qrs. 

"875                     Against  90  stands  0     4   11  0-71 

1225                                         7   0     0     4  2-41 

700                                         0-2   0     0     0  0-53 

8¥T25                     -^:^  ••  Q  Q  Q  ^'^^ 

117                                     97-25         0     5     3  3-78  An^. 

581875 
914375 

97|25-625 

To  Jind  the  amount  of  a  yearly  income  or  salarij,  ^c,  for  a 
number  of  days. 

Multiply  the  number  of  pounds  per  year  by  the  number  of 

days  ;  collect  the  Tabular  sums  answering  to  the  product,  as 
before,  and  their  aggregate  will  be  the  answer. 

Example.    What  will  a  person  receive  for  45  days,  at  the 
rate  of  jC105.  per  annum  ? 

105                                                       £.    s.     d.  qrs. 

45              Against  4000  stands  10  19     2  0-55 

g^                               700  1    18     4  I-IO 

490                                    20  0     1      I  0-60 

4^25"                            5   Q     Q     ^  ^'^ 

4725                12   18   10  3-40  ilw^. 


Note.    Any  of  the  preceding  examples  of  interest  for  days,  in  page 
131,  or  examples  20  and  21,  page  68,  may  be  worked  by  this  method. 
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A  Table  showing  the  number  of  days  fi-oin  any  day  in  the  month  to  the 
same  day  in  any  othei'  month  through  the  year 


. 

oirJ 

u 

>.!    £ 

>.  1   bio 

^ 

4.? 

> 

6 

To 

p- 

3|^ 

02 

o 

^ 

^  Jan. 

3651  311  59 

90 

120'l5]il8l!212'243 

273304'334 

Feb. 

334'365    28;   59    89:120  150  181212  242  273  303 

Mar. 

306337365    3li  61    92122  153  184:214245  275 

Apr. 

275306334365    30J  61    91122  153  183  214244 

May    124.5  276  304  335  365;   31!   61    92  I23|153 184214 

June    1214  245  273  304  334  365    30    61    92,122153  183 

July 

18^i;215 

243  274  304  335  365    31    62    92:123  153 

Aug. 

153184 

212  243:273  304  334  365    31    6l|  92,122 

Sept. 

122153 

181212242273303334365    30;  611   91 

Oct. 

92123 

151  182212243273  304  335365'  31!   61 

Nov. 

Gi;   92 

120  151181  212  242  273  304334  365'   30 

_Dec.    i  31  i  62 

90  1211511 82  212  243  274,304  335  365 

DISCOUNT. 

Let  s  represent  the  sum  to  be  discounted,  r  the  ratio,  t  the 
time,  (in  years,)  and  p  the  present  worth. 

Case  1.   Given  s,  r,  and  t,  to  find  p. 


Rule. 


rt-\-l 


■=p. 


(1)  What  is  the  present  worth  of  jC357..10.  to  be  paid  9 
months  hence,  at  £5.  per  cent,  per  annum  ?* 

(2)  What  is  the  present  worth  of  X*275..10.  due  7  months 
hence,  at  £5.  per  cent  per  annum?    Ans.  jC267..13..10152i/. 

(3)  What  is  the  present  worth  of  jC875..5..6.  due  5  months 
hence,  at  £4^.  per  cent,  per  aruium? 

Ans.  j£:859..3..3.. 3-01 824  qrs. 

(4)  How  much  ready  money  can  I  receive  for  a  note  of 
X75.  due  15  months  hence,  at  £5.  per  cent,  per  annum? 

Ans.  X'70..11..9-1764c?, 


*  357-5-^ -or.  X  75-f-l==3'14-.'')783  =  je344..11..6..3168  qrs.  Ans. 
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Case  2.  When  p,  r,  and  t  are  given,  to  find  s. 
Rule.     prt-\-p  =  s. 

(5)  If  the  present  worth  of  a  sum  of  money  due  9  months 
hence,  allowing  £b.  per  cent,  per  annum,  be  jC344..11..6. 
3- 168  qrs.,  what  was  the  sum  due  ?* 

(6)  A  person  owiuo  a  certain  sum,  payable  7  months  hence 
agrees  with  the  creditor  to  pay  him  down  jC267..13..10152rf., 
allowing  £b.  per  cent,  per  annum  for  present  payment :  what 
is  the  debt?  Ans.  £21b..\0. 

(7)  A  person  receives  jC859..3..3..301824  qrs.  for  a  sum 
of  money  due  5  months  hence,  allowing  the  debtor  £A^.  per 
cent,  per  annum  for  present  payment :    what  was  the  sum  due  ? 

Ans.  JC875..5..6. 

(8)  A  person  paid  jC70..11  ..9-176 Irf.  for  a  debt  due  15 
months  hence,  being  allowed  -£5.  per  cent,  per  annum  for  the 
discount.      How  much  was  the  debt  ?  Ans.  £75, 

Case  3.  "When  s,  p,  and  t  are  given,  to  find  r. 

Rule.     ^^=:^=r. 
pt 

(9)  At  what  rate  per  cent,  per  annum  will  £"3.57.-10.,  pay- 
able 9  months  hence,  produce  jC344..11..6..3-168  qrs.  for 
present  payment  ?t 

(10)  At  what  rate  per  cent,  per  annum  will  jC275..10., 
payable  7  months  hence,  be  worth  X'267..13..10-152(/.  for 
present  payment  ?  Ans.  £5.  per  cent, 

(11)  At  v.hat  rate  per  cent,  per  annum  will  jC875..5..6., 
payable  5  months  hence,  produce  the  present  payment  of 
JC859..3..3..3-01824  qrs.  ?  Ans.  £4^.  per  cent. 

(12)  At  what  rate  per  cent,  per  annum  will  ir75.,  pay- 
able 15  months  hence,  produce  the  present  payment  of 
JC70..1 1..91764<i.  Ans.  £5.  per  cent. 

Case  4.  When  s,  p,  and  r  are  given,  to  find  (, 

Rule.     '~^  =  t. 


*  344-5783  X  "05  X  '75  +  344-5783  =  £3.^)7..  10.   An9< 
t    357-5  — 344 -.5783 

344-5783  X^^^^=  -05  or  £3.  per  cent.   Ans. 
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(13)  The  present  worth  of  jC357..10.,  due  at  a  certain  time 
tocome,is  jC344..11..6..3-168(2r5.  at  £5.  per  cent,  per  annum: 
in  what  time  should  the  sum  have  been  paid  without  any 
discount  ?* 

(14)  The  present  worth  of  jC275..10.,  due  at  a  certain  time 
to  come,  is  jC;267..13..10-152r/.  at  £5.  per  cent,  per  annum: 
in  what  time  should  the  sum  have  been  paid  without  dis- 
count ?  Alls.  7  months. 

(15)  A  person  receives  £:859..3..3..301824  qrs.  for  ^^875.. 
5.. 6.,  due  at  a  certain  time  to  come,  allowing  £4^.  per  cent, 
per  annum  discount:  in  what  time  should  the  debt  have  been 
discharged  without  any  discount  ?  Ans.  5  months. 

(16)  1  have  received  £:70..11..9-1764r/.  for  a  debt  of  £75., 
allowing  the  person  £5.  per  cent,  per  annum  for  prompt 
payment :  when  would  the  debt  have  been  payable  without 
discount?  Ans,  \5  mo?ith^. 


EQUATION  OF  PAYMENTS. 

To  find  the  equated  time  far  the  payment  of  a  sum  of  money  due 
at  several  times. 

Rule.     Fiud  the  present  -worth  of  each  payment 

for  its  respective  time  by  Case  1,  Discount,  page  *       —-y 

138,  thus :—  rt-\-\ 

Add  all  the  present  worths  together,  call  their  «'  —  p'   

8iun  p',  and  the  sum  of  all  the  payments  s  ;  then  ^^            ^' 

by  Case  4,  Discount,  p.  139.t  equated  time. 


357-5_344-57n3 

•=•75  =  9  months.  Ans. 


344-5783  X  -05 


t  The  above  is  Kersey^s  Rule.  It  produces  a  result  something  less 
than  the  precise  trnfh,  but  sufficiently  accurate  for  any  purpose  of  real 
utilit^^.  The  only  Bale  that  is  strictly  true  for  the  equation  of  two  pay- 
ments at  Simple  Interest  is  that  given  by  Matcotm.  which  is  founded  on 
the  principle,  that  the  interest  of  the  money  irithtield  after  it  becomes 
due,  ought  to  be  equal  to  the  discount  of  tliat  wliich  ix  paid  before  it  ig 
due.  But  Malcolm's  Rule,  though  it  has  been  simplified  in  expression 
by  Bonnycastle  and  othei'S,  and  is  capable  of  further  simplification  than 
I  have  yet  seen  in  pnnt,  is  at  best  very  operose,  and  may  be  regai-ded, 
as  Mr.  Keith  justly  obsen'es,  as  a  u^^'ess  curiosity. — Editor. 
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(1)  D  owes  E  JC200.,  whereof  X"40.  is  to  be  paid  at  three 
months,  £60.  at  6  mouths,  and  JGIOO.  at  9  months:  at  what 
time  may  the  whole  debt  be  paid  together,  discount  being 
aUowcd  at  £5.  per  cent,  per  annum?* 

(2)  D  owes  E  X'800.,  whereof  jC200.  is  to  be  paid  in  3 
months,  jC200.  at  4  months,  and  JC400.  at  6  months  ;  but 
they  agree  to  have  the  whole  paid  at  once,  allowing  discount 
at  the  rate  of  X"5.  per  cent,  per  annum.  The  equated  time  is 
required.  Ans.  4  months,  22  duys. 

(3)  E  owes  F  jC1200.,  which  is  to  be  paid  as  follows  : 
jC200.  down,  XSOO.  at  the  end  of  ten  months,  and  the  rest  at 
the  end  of  20  months  ;  but  they  agree  to  have  only  one  pay- 
ment of  the  whole,  discounting  -^X  £S.  per  cent,  per  annum. 
The  equated  time  is  required,  A?is.  1  i/car,  11  dai/s. 


COMPOUND  INTEREST.! 

The  same  symbols  are  adopted  in  this  as  in  Simple  Interest, 
and  denote  the  same  thiugs  ;  except  that  the  ratio  (r,)  which 
in  Simple  Interest  denotes  the  interest  of  £1.,  signifies  in  this 
Rule  the  afnount  of  £1.  for  a  year.  It  may  be  thus  found  by 
Proportion. 

As  jGlOO  :  jGlOS  :  :  Xl  :  XIOS,  the  ratw  at  £5  per  cent, 
per  annum.     The  ratios  are,  therefore. 


at  3  per  cent.    .     .     .     1-03 
3i       "  ...     1-035 

4         "  ...     104 


at  4i  per  cent.     .      r045 
5  "  .      1-05 


1055,  Slc. 


^^      =  39-5061;  — ^^=58-5305;  -4^=96-38.5.5; 


1-0125  10-2.5  1-037.: 


then  200  — 39-5061  +  58-536.5  +  96-385.5  =  .5-5719; 

.5 -.57 19 

and' =-C7315  =  6  months.  26  daus.     Ans. 

194-4281  X  05  ^ 

t  The  law  of  England  do«^s  not  nllow  the  lender  to  receive  Com-pnund 
Interest  for  hi.«  money  when  th-^  rereipt  of  the  Interest  has  been  for- 
bonie.  But  in  the  granting  or  purchasing  of  Annuities,  Leases,  &c., 
either  immediate  or  m  rover.sion,  it  is  customary,  juid  indeed  necessary, 
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A  Table  of  the  Amount  of  £\.  for  years. 


Fr*.  3  per  Crnt\^per  Cent.'A  per  Cent. 

i^per  Center,  per  C\nf.\ 

1  1  1-0300000 

1-0350000  1-0400000 

1-0450000 

1-0500000 

2 

1-0609000 

1-0712250  1-0816000 

1-0920250 

1-1025000 

3 

1-0927270 

1-1087179  1-1248640 

1-1411661 

1-1576250 

4 

1-1255088 

1-1475230  1-1698586 

1-1925186 

1-2155062 

5 

1-1592741 

1-1876363  :  1-2166529 

1-2461819 

1-2762816 

6 

1-1940523 

1-2292553  i  1-2653190  I  1-3022601  i  1-3400956  1 

7 

1-2293739  !  1-2722793  !  1-3159318 

1-3608618 

1-4071004 

8  j  1-26()7701  I  1-3168090  \  l-3fi85690 

1-4221006 

1-4774554 

9  1-3047732  1-3628974  \  1-4-233118 

1-4860951 

1-5513282 

10  1-3439164  1 1-4105988  j  1-4002443 

1-5529694 

1-6288946 

11   1-3842339  ,  1-4599697  i  1-5394541 

1-6228530 

1-7103394 

12  1-4257609  1-5110687  '  1-6010322 

1-6958814 

1-7953563 

13  1-4685337  !  1-5639561  !  1-6650735 

1-7721961 

1-8856491 

14  1-5125897  1-6186945  i  1-7316764 

1-8519449 

1-9799316 

15  ,  1-5579674  j  1-6753488  18009435 

1-9352324 

2-0789282 

16  1.6047064  1  1-7339860  i  1-8729812 

2-0223702  2-1828746 

17  ;  1-6528476  |  1-7946756  j  1-9479005 

2-1133768  2-2920183 

18  1-7024331  {1-8574892  12-0258165 

2-2084788  2-4066192 

19  1-7535060  '1-9225013  2-10G3492 

2-3078603  2-5269502 

20  1-8061112  j  1-9897889  2-1911231 

2-4117140  2-653-2977 

21 

1-8602946  12-0594315  i-:-2737681 

2-5202412  ,  2-7859626 

22 

1-9161034  12  1315116  12-3699188 

2-6336520  1  2-9252607 

23 

1-9735865  12-2061145  12-4647155 

2-7521663  130715237 

24  1  2-0327941  '  2-2833285  12-5633042 

2-8760138 

3-2250999 

25  !  2-0937779  j  2-3632450  12-6658363 

3-0054345 

3-3863549 

26  i  2-1565913  '2-4459586  (2-7724693 

3-1406790  13-5556727  | 

27  !  2-2212890  i  2-5315671  i  2-8833686 

3-2820096 

3-7334563 

28  '2-2879277  12-6201720  2-9987033 

3-4297000 

3-9201291 

29  j2-3.>i;5655  j  2-7  113780  3-1186514 

3-5840365 

4-1161356 

30  12-4272625  1 2-8067937  13-2433975 

3-7453181 

4-3219424 

31  2-5000803  ,  2*9050315  '3-3731334 

3-9138574 

4-5380395 

32  2-5750827  13-0067076  !  3-5080587 

4-0899810 

4-7649414 

33  2-6523352  131119423  13-6433811 

4-2740302 

5-0031885 

34  12-7319053  |  3-2208603  3-7943163 

4-4663615 

5-2533479 

35  ;  2-8138624  13-3335904  j  3-9460890 

4-6673478 

5-5160153 

36  1 2-8982783  '3-4502661  ,41039325 

4-8773785  i  5-7918  Kil 

37  12-9852266  !  3-5710254  ,4-2680893 

5-0968605  |603 14069 

L^  ;  3-0747834  13-6960113 

4-4383134 

5-3262192  6-3854773 

39  1  3-1670269  13-8253717 

4-6163660 

5-5658991  67047511 

40  1  3-2620378  i  3-9592597 

4-8010206 

5-8163645  7-0399887 

These  tabular  numbers  are  the  successive  poAvers  of  r;   thus,  105^= 
1-1025.  &c.* 


*  The  amount  of  XI.  lu  t  voars  is  the  last  term  of  an  increa'^ing  geo- 
metrical Pcvies,  of  which  the  ^^r.*^  terin  =  the  ratio,  aad  the  number  of 
terais  =  /,  l)ecau8e  the  fir.-:t  i/ear^s  ajnonnt  is  identical  icith  the.  ratio; 
and  a?  1  :  r  :  :  r  :  /-^  =  ihe  amount  in  2  years,  as  1  :  /•  : :  r^  : :  r^  =  the 
aiuoutit  j.i  3  yea-s.  v*'.  T)i'.>  «!uocessiYe  amounts  >-,  fi,  r^,  Sec.,  are 
evidonily   in   gpi.uif^trical   progression,   arn]    the   ;*m«*iint  in   t  vfars  is 


ASSISTANT.]  COMPOUND   INTEREST.  143 

Case  1.   When  p,  r,  and  t  are  given,  to  find  a. 
Rule.     pr^=a.         Or,  log.  rX^  +  log.  p=log.  a. 
Or  by  the.  Table.     Multiply  the  tibiilnr  amount  of  £1.  by  the  princi- 
pal, and  the  product  will  be  the  amount  letpiired. 

(1 )  What  will  je225.  amount  to  in  3  years,  at  jC5.  per  cent, 
per  annum  ?* 

(2)  What  will  jC200.  amount  to  in  4  years,  at  jC5.  per  cent, 
per  annum?  Ans.  lC243..2..0..r2  qrs. 

(3)  What  will  jCIoO.  amount  to  in  5  years,  at  jC4.  per  cent, 
per  annum?  An^.  X"547..9..10..2-05383u8  qrs. 

(4)  What  will  £bOO.  amount  to  in   4  years,  at  £i^.  per 
cent,  per  annum  ?  Ans.  X'596  .5..2-232075c?. 

Case  2.   When  a,  r,  and  t  are  given,  to  find  j9. 

Rule.     —r  =  P-         Oi"?  ^^g-  "■ — ^"&-  rXt  =  \o^.  p. 

(5)  What  principal,  beino-  put  to  interest,  will  amount  to 
jC260..9..3f.  in  3  years,  at  £b.  per  cent,  per  annum?! 

(G)   What  principal,  being  put  to  interest,  will  amount  to 
-£243. . 2. .0.. 1-2  qrs.  in  4  years,  at  £b.  per  cent,  per  annum? 

Ans.  je200. 

(7)  What  principal  will  amount  to  je547..9.. 10. .2-0538368 
^7".?.  in  5  years,  at  X4.  per  cent,  per  annum  ?      Ans.  jC450. 


=">■*,  because  the  index  always  corresponds  with  the  time.  By  refer- 
ring to  Theorem  VII,  Gcnmefrical  Prnfrression,  it  will  alsr)  be  seen  that 
such  last  term  =  7*  X  7"*"'' =  ?*,  when  a  =  r. 

Tlie  iminen.se  increase  of  money  ac-iimulating  at  Compound  Interest 
for  a  long  period  is  sufficient  to  astonish  the  huni;;n  iniiid,  and  to  stag- 
ger the  credibility  of  persons  who  are  not  in  some  degree  conversant 
with  the  properties  of  Geometi'ical  Progres.sioii.  The  amount  of  a  far- 
thing, placed  out  at  Cnmpnund  Interest  at  the  coiimiencement  of  the 
Christimi  era,  and  continued  to  the  conclusion  of  the  eighteenth  centu- 
ry, would  be  144035  qtiintllli'n)s  of  pounds.  But  of  the  magnitude  of 
this  sum,  spoken  uf  in  the  al)stract,  no  just  conception  ca.n  be  foi-med. 
When,  however,  by  a  further  cnlculation,  we  have  ascertained  that  to 
coi)i  such  a  quantity  of  money  (were  it  possible)  in  sovereigns  of  the 
present  w^eight  and  fineness,  would  lequire  60. -308 170  solid  globes  of 
gold,  each  as  large  as  the  eartli,  we  arc  enabled  tf)  outeitain  a  more  ade- 
(juate  idea  of  the  sum  whose  vastnes.~,  without  having  recourse  to  this 
adscititious  assistimce,  placed  it  almost  beyond  the  reach  of  our  limited 
understandings. 

The  amouiit  at  Simple  Interest,  for  the  same  period,  would  be  only 
Is.  lO^-T?. — Eon  OK. 

*    I-OS^XSirj-^i-oZCio  X2-2.5  =  260-4().562.5=-X2H0..9..3i   Ans. 
2o0-4().=ifi2.-)       2G0-4!J.^,.v25  _  ^^^_ 
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(8)  What  principal  will  amount  to  je596..5..2-232075(/.  in 
4  years,  at  £4^.  per  cent,  per  annum  ?  A71S.  jC500. 

Case  3.  When  p,  a,  and  t  are  given,  to  find  r. 
Rule.     —  =  H      the  root  of  which,  bein^  extracted,  will  sjive  t. 


Or,  log.  a  —  log.  p-^t  =  log.  r. 

(9)  At  what  rate  per  cent,  per  annum  will  £225.  amount 
to  je260..9..3f.  in  3  years?* 

(10)  At  what  rate  per  cent,  per  annum  will  jC200.  amount 
to  je243..2..0..r2  qrs.  in  4  years  ?  Afis.  £5.  per  cent. 

(11)  At  what  rate  per  cent,  per  annuni  will  jG450.  amount 
to  £547.. 9. .10. .2-0538368  qrs.  in  5  years?  Afis.  £A.percent. 

(12)  At  what  rale  per  cent,  per  annum  will  £500.  amount 
to  je596-2593003125  in  4  years  ?  Ans.  £4^.  per  cent. 

Case  4.   When  p,  a,  and  r  are  given,  to  find  t. 

which  being  coutiimally  divided  by  r  till  nothing 
Rut  e      —  =  7-*       remains,  the  number  of  the  divisions  will  be  equal 

P  tot. 

Or,  log.  a  —  log.  /)-:-log.  r  =  «.t 

(13)  In  what  time  will  jC225.  amount  to  £:260..9..3f .  at 
£b.  per  cent,  per  annum  ?| 

(14)  In  what  time  will  £200.  amount  to  £243.. 2-0255.  at 
£5.  per  cent,  per  annum  ?  Ans.  4  ycar.'<. 

(15)  In   what   time    will    £450.    amount   to    £547. .9  .10.. 
2-0538368  qrs.  at  £4.  per  cent,  per  annum  ?     Ans.  5  years. 

(16)  In  what  time  will  £500.  amount  to  £596-2593003125 
at  £4^.  per  cent,  per  annum  I  Ans.  4  years. 

THE   AMOUNT  OF  ANNUITIES   IN  ARREARS. 
Note,     u  represents  the  annuity,  pension,  or  yearly  rent;  a,  r,  and  t 
as  before. 


*   ~^"'^— i^=M57625.and  Vl-15rG'J-3=:l-05.ori;5.,^e^rt'c,>;^.  An$. 
2-25 

t  In  all  cases  of  this  nature  t  cannot  be  fo'ind  without  Logarithms,. 
unless  it  be  a  whole  nunber. 

the  T!nrnl">e'-  '^f  div;s?-oTi,s  ])eni.<?  fl>rpp.,  wh'ch  :rivoR  tne  time  Roni.dit  =  3 
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A   Table  of  the  amount  of  £\.  annvit.y  for  years. 


Frs.i3  per  C,niy.lh.VcrCpnt\\  per  CcT,f.\k\  per  Cent.  ^  per  Cent. 

"n~in^jaoo(>iToin"-oimoono!  T-ooiJ()U(»#  ~i  •(tuu^ooo  loooijooo 

2  i    20"!OIK)(»0'    2-0:J')On(J0     r^-O  lOOOUO'     '^-OJoOOOO  OOoOOO.'Mi 

3'    3-09()'.)0i)l)     3-lU'JiJ-2.30i    3-]-»l()0()!)      :il;jrO>r>0,  .MoJJUUU 

4  4-in:^6-27(r    4-2149J29     4-24(;4G40i     4-2781911  4--'iI()l5-jO 

5  !    r)-:^n91M5!V    5-3624659;    5-4103226'     ■')4707Qn7  5-.'y.>5o312 

6  I    6-46?5t099~ir5'>0T7i22'  ~H-(J3lM}75o'      (i-7  i  JfJ91G  '     (MJ010120 
7;    7*(i(;24022t    7-779407.-)i    7-39«2945l     8-0191517  8-1 '^OOSi 

8  I    8-89233(51'    y-05U;8(;3'    9-2142263^     9-3'50013.'.  9-5491083 

9  I  10-15910u2i  10-3C349.'>y   10-582r.i.')3  10!502ll4l  n-i)2:;or;4-i 
10  ;  11-4638794'  11-7313932!  12  096!0~li  12-2882092  12-5778924 

Hrilir8d77958  T3-14]9n-]'0   13-4f<n35]4'  13-ij41  I73u  "14-2067870 

12  I  14-1920297   14-6019617' ir,-0v.')305.')  15-4640316  15-9i712M 

13  ,  15-617790o:  16-1130304   16-6268377  17-15.')9130  17-712^.>327 

14  I  17-0363243   17-6769865   18-2919112;  18-9321091  19-5936318 

15  ;  18-5989140:  19-2956810  200235376  20-7340540  2l-5785():34 


16  20-1568314  20-9710298  21-8245311  22-7193364     23-657401^ 

17  ;  21-7615878;  22-705()158  23-;;975123  24-7417066     25-'J403'i62 

18  23-4144354  24-4906914  2')-64o4123  26-8150334     -?3- J  V.';J3.l-l 

19  25-ll<)8685  26-3571806  27-6712293  29-0635622     30-539(!J37 

20  26-8703745  28-2796819  29-7780735  31-3714-225,  33-0^'>5'>5:iM 


21  28-6764857  30-2694708  31-9692016'  33-7831365  35-7192516 

22  ;  30-5367803:  32-3289023.  34-2479697:  36-3033777  38505214^ 

23  i32-45%!837!  34-4604139  36-Gi7883:>    33-9370297  41-4301749 

24  ;  34-4264702' 36-6665-284  39-0326040    41-6391960  44-'501.-)986 

25  !36-45;)2613  33-9498569  41-6459032    41-56-,2098  4r-7270iii> 


26  38-5530422  41-3131019  44-31 17445'   475706443     5M134534 

27  ;  40-7096335  43-7590605  47-0842143    50-7113233     54-6691261 

28  ;  42- 9309-22 5  46-2906276,  49-96758-29:   53-9:;33329  .  58-402')3:i4 

29  t  45-21885()2  48-9107996  52-9Gi)2862,   57-4230  {29     62-3227115 

30  147  5754157^51-6226776  56-0349376    6Ju070;i94,  66-4  58:5471 
'ZT ; To •  0 02 67;}2 : ' 5T 429 4713  59^8335 L~64~7 523¥7 5" ' ~7 0^ 60^'-r)5 

32  52-5027585.57-3345028  62-701468-,    <;8-:;662449     75-2988'.»90 

33  155-0778412  60-3412104  66-2L)95272:  72-75f;2S-5f>  1  800637704 

34  I  57-7301764  63-4531527  69-8579083;  77-0302561'   85-fr695R9 

35  60-4620017  666740130,  73-6522:M6;  ai-49t>yj~6'  90  32^306 


36  '63-2759441  70-0076034  77-5083136;  86-1639654  I  95-33632211 

37  '  6r.lT4"j22  1  7  j'1572'^95  3l-70221^1,  ^1-04134.9   10L-6231332J 

38  1  69-1594490,  77-0238949  85-9703359'  96-13G20i-t!l67 -70954^51  i 

39  j  72-2342324;  807249062,  90-4v/;f  1493101-4644236  ,11 1'0S59224  \ 

40  175-4012593!  84-5502779,  95-0255153;  1070303227  1 120-7997735  j 


NoTz.  The  preceding  Taile  is  foimed  thus  :  the  firsst  year's  mc^^t 
is  £l.^  and  !  X  1-05  -f  l''-=2-05,  tli--  rr-;r:d year's  amount;  2-05  X  I'05 
-I-  1  =3-15!i-'').  th-^  third  veai-'s  arno^n*.  ^c. 
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Case  1 .   When  u,  t,  and  r  are  given,  to  find  a. 
Rule.     Xn  =  a. 

y  i  -  -77 

Or,  by  the  TaJdc.  Muliip^v  the  tabular  amount  of  £1.  annuity  by 
the  given  autiuity,  and  the  product  will  be  the  amount  required. 

(17)  What  will  an  annuity  of  jC50.  per  annum  amount  to 
in  4  years,  at  jC5.  per  rent,  per  annum  ?* 

(18)  ^Allat  will  a  pension  of  £\b.  per  annum,  payable 
yearly,  amoiuit  to  in  5  years,  at  jC5.  per  cent,  per  annum? 

Ans.  .£:248.. 135.. 3-27  qrs. 

(19)  If  an  annual  salary  of  jCIO.  be  forborne  6  years,  at 
jC4.  per  cent,  per  annum,  what  is  the  amount? 

Ans.  je26.5..6..4..2-25775616  qrs. 

(20)  If  an  annuity  o{  .£75.,  payable  yearly,  be  omitted  to 
be  paid  for  10  years,  what  is  the  amount  at  £0.  per  cent,  per 
annum?  ^7^5.  X943. .6. .100656^.4- 

Case  2.  When  a,  r,  and  t  are  given,  to  find  u. 

^  r—  1 

Rule.     — X  ff  —  w. 

(21)  What  annuity,  bein2  forborne  4  years,  wUl  amount  to 
jC215..10..1i.  Ht  jC.5.  per  cent,  per  annum?! 

(22)  Wliat  pensiOn,  forborne  5  years,  will  amount  to  jC248.. 
135. .3-27  qrs.  at  £^.  per  cent,  per  annum  ?  Ans.  jC45. 

(23)  What  salary,  being  omitted  to  be  paid  6  years,  will 
amount  to  jE:265.. 6. .4. .2-25775616  qrs.  at  jC4.  per  cent,  per 
.iunum  ?  Ans.  £40. 

(24)  If  the  payment  of  an  annuity,  being  forborne  10  years, 
;. mount  to  jC943..6..10-0656(/.  at  £5.  per  cent,  per  annum, 
what  is  the  annuity?  Ans.  £75. 

Case  3.   When  u,  a,  and  r  are  given,  to  find  t. 


*  i^2___J:x  .50=-(l-21.3506'2.5— 1)  X  lOUO  =  21.5-50625  =  £215.. 
10.. li.  Ans. 

Oi;  by  the  Table,  fJn's  :      1-310125  X  50  =  i:215-50625,.  as  before. 

10.7*  —  1  ••31550«25 
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/•^ l\^  whirh  bein^  continually  divided  by  r  till 

Rule. f-l  =  H,     nothing  venvdiu^,  the  number  of  diviiion* 

"  will  be  equal  to  t, 

(25)  In  what  time  will  £50.  per  annum  amount  to  jC215.. 
10. .11.  at  £5.  per  cent,  per  annum,  for  non-payment?* 

(26)  In  what  time  will  £45.  per  annum  amount  to  jC248.. 
13.S..3-27  q}-s.  allowing  £5.  per  cent,  per  annum  for  forbear- 
ance of  payment?  Ans.  5  years. 

(27)  In  what  time  will  £40.  per  annum  amount  to  £265.. 
6. .4. .2-25775616  qrs.  at  £i.  per  cent,  per  annum? 

Ans.  6  years. 

(28)  In  what  time  will  jC75.  per  annum  amount  to  jC943., 
6..10-0656c?.  allowing  £5.  per  cent,  per  annum  for  forbearance 
of  payment?  Ans.  10  years. 

Note.  The  examples  relating  to  the  Present  Worth  of  Annmties  at 
Simple  Interest  are  now  expunged  from  this  work,  because,  being  en- 
tirely useless,  except  -as  a  mere  arithmetical  exercise,  it  is  presumed  that 
the  judicioTis  teacher  wil]  prefer  the  substitution  of  other  matter  of  more 
real  ntilify  which  is  introduced  to  supply  their  place.  The  Theorems 
are,  however,  retained  in  a  note,  page  143.  in  order  that  the  ingenious 
student,  who  may  wish  to  calculate  niiy  example  both  ways,  may  have 
an  opportuuity  of  indulghig  his  curiosity,  and  of  comparisig  the  true  and 
the  false  results.  That  the  principle  of  computing  their  value  by  Simr 
pie  Interest  is  erroneous  and  ahsiird,  will  be  manifested  by  the  follow- 
ing observations : — 

The  present  worth  of  an  annuity  of  £150.,  to  continue  only  40  years, 
calculatetl  at  £o.  per  cent,  per  annum.  Simple  Interest,  (by  Theorem  1, 
Note,  page  148.)  would  be  -£:39.50.  But  this  sum,  put  out  at  the  same 
rate,  wUl  produce  £197..  10.  annual  interest  (or  £47. .10.  a  year  more 
than  the  proposed  annuity)  for  ever.  If  computed  on  the  true  principle, 
(by  the  Theorem,  Case  1.  page  149,)  the  present  value  is  £-2.37.3..17..3. 

The  present  value  of  any  ptrpetnal  annni*y  (great  or  small)  computed 
at  Simple  Interest,  is  an  ui>limited  or  infiiiitc  sum;  but  by  using  Com- 
poTtnd  Interest,  we  shall  obtain  a  rational  resvlf.  For  instance,  an  an- 
nuity of  £1.50.,  to  continue /or  ever,  will,  (by  Case  1,  Perjietual  Annui- 
ties, page  152.)  at  £5.  per  cent.,  be  worth  £.3000.  purcha.se;  which,  it 
is  evident,  is  the  sum  that  vnll  yield  £150.  annual  intei-est, — Editor. 


*  O-^  X  21o.o065o  _|_  1  ^  .QQ^  >^  'J15-506-25  +  1  =  1-21.550625;  which 
50 
being  continucJly  divided  by  105,  the  number  of  divisions  wQl  be  4, 
the  years  required.   An^. 
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THE  PRESENT  WORTH  OF  ANNUITIES.* 


A  Table  of  the  present  worth  of  £1.  annuity  for  years. 


Yrs.  "i  per  Cent. 
~T 

2 

3 

4 

5 
~6~ 

7 


^hperCr?if.\-\  per  Cetil.  ihpcr  C'^iit.lb  prr  Cent. 


0-97087:38 
1-9134697 
2-3286114| 
3-71709841 
4 -07  97  07  a! 


o-96fn83r); 

1-89969431 
2-8016370' 
3-6730792 
4-51.30524, 


0-9615385; 
1-83609471 
2-7750910i 
3-62989521 
4-4518223' 


0-9560373; 
1  •8726677! 
2-7489643 
3  ■587.5256! 
4-3899766i 


0-f)523810 
1-8.594105 
2-7232481 
3-5459506 

4-3294768 


5-4171915 
6-2302830 
7-0196922 


7-7861089! 

8-.5302028I 
l~¥2"52624ii 
I  9-95400401 
i  10-634!!553: 
I  11-2960731 1 
11-9379350 


12-5611019 
13-1661183 
13-7535129' 
14-3237989: 
14-3774747 


15-4150240, 
15-9369165 
16-443(i083 
16-9355420 
17-4131476 


5-3ii85530; 
6-1145440: 
6-8739556: 
7-6076866 
8-3166054] 

"'frooT5'5Til 

9-6633344i 
10-3027385| 
I0-9205203| 
1] -5174109; 

72^411 68- 

12-651.3206 

13-1896817! 

13-7098374' 

14-212403.3, 

r4  •'69797  42 1 

15-1671243 

15-6204104; 

16-05336751 

16-4815145' 


2421368 
0020546! 
7327448{ 
43533151 
1108956' 


7604765! 
38507351 

n35o47iii 


5  1578723 
5-8927008| 
6-5958359 
7-2687903 
7-9127180 


5-0756922 
5-7863735 
6-4632129 
7-1078218 
7-7217351 


8-5289167  8-3064144 
9- 118.58061  8-8632518 
9-!;828V!-?l  9-3iJ35?3;2 
5631227}  10-2228-251  9-8986412 
1183872.  10-r3:)5455  10-3r96533 


•65-22954  11-2340148  10-8377698 
11-7071912111-2740665 
l2-1.5999l6'll-6895872 
12-5932934|12-08.53210 
13-n079363:12-46-22105 


17-8763423, 
I  18-3-270314 
I  18-76  l!0;;2 
; 19-1834546 
i  19-6004414 
^"2(V0fr0  4286! 
I  20-3887656 
!  20-7657919 
!2113I836;^ 
■21-487 -22  02 
'21-8'^22526' 
i  22- 16723.55; 
'  22-49240'I7 
'  22-8082 1.53| 
,  231i4772]i 


16-8903.522 
17-2853644 
17-6670187 
18-03-57669, 
18-3920453. 
"lY-736-?757^ 
19-0688654 
19-3'U)2fl3l 

19-0;)  ;84-'' 

200006611! 
20-7904^^ 
20-5705254| 
20  34 -.037 3i 
211024998' 
21-3v50723 


■16.56686: 
■6592967! 
■1339391} 
•5'>0.3^00' 

4511150' 

■8563413| 

•2469628; 

6220796^ 

^27fJ88' 

■329-5854! 

66306:9' 

98371431 

2920-330i 

5334933' 

8735  5 12i 

147 -J  454' 

4  i  11975! 

6646 ''^0| 

908 ^SlT' 

14257851 

3!;7363Q 

584484.5i 

7>?7735i 


13-4047237;12-8211.529 
13-7844246:13-1630028 
14-1477747113-488.5741 
14-4954782:13-79S6420 
14-8282038  14-0939448 


15-1466113tl4-.3751855 
15-4513027J 14-6430338 
15-74;'3734|14-398I274 
16-0218884|15-1410737 
16-2838384;15-3724511 

16^443908  15- -)928r06 
16-7883907jl5-8.()26768 
17-02:2861 9!  160()25493 
l7-2t67-573'l6-19-29041 
17-4610122!  i.6-^741<>44 
17-666  0404  16  •  5  4  ^TiyTfi" 
l7-86-239()ll6-7112874 
:0-049?900;l*^8^r390a 
18-229655'St!7-0l704O8 
lS-40l5342hr--1^903-i5 


Thenr.  i.      ---— - 


Prfr^rnt   We^r^h.  nf  Anvvities  at  Simple  Interest. 


l^r-f  2 


ASSISTANT.]  COMPOUND   INTEREST.  4"^^ 

NoTK.  The  above  table  h  thus  forme il :  £!.-?- 105  = -9523810,  the 
present  worth  of  the  first  year;  this  -^  1-05  = -9070:295,  wliich,  added 
to  the  first  year's  present  worth,  gives  1-8594105.  the  present  worth  of 
2  years;  then  -9070295-1- 105,  and  the  qiiutieut  added  to  1-8594105  = 
2-7232481,  the  present  worth  of  3  yeais,  &c. 

Case  1.  When  u,  t,  and  ;•  are  giver,  to  findp,  the  present  worth. 
Rule.     (u——-)  —  (r— !)=/>. 

Or,  by  the  Table.  Multiply  the  tabnlar  present  wurth  for  the  time 
given  by  the  given  armuity,  and  the  pruduct  will  be  the  present  worth 
required. 

(29)  What  is  the  present  worth  of  an  annuity  of  jC30.,  to 
continue  7  years,  at  £d.  per  cent,  per  annum?* 

(30)  What  is  the  present  worth  of  a  pension  of  jC40.  per 
annum,  to  continue  8  years,  at  X'5.  per  cent,  per  annum  ? 

Ans.  jE:258..10..6..3-264  qrs. 

(31)  What  is  the  present  worth  of  an  animal  salary  of  jC35., 
to  continue  7  years,  at  jG4.  per  cent,  per  annum  ? 

^Ans.  £210  .l..5-Qid. 

(32)  What  is  the  yearly  rent  of  £50.,  to  continue  5  years, 
worth  in  reaJv  money,  at  £*5.  per  cent,  per  annum  ? 

Ans.  .£216. .9. .5. .2-08  qrs. 

Case  2.   When  p,  ?,  and  r  are  given,  to  find  u. 

pr^(r—l) 
rt—\ 

(33)  If  an  annuity  be  purchased  for  £173..11..10-08(/.,  to 


III.  ___i^Jlzi?)2iL_^.. 

(^2p—{t—i)i>).t 

IV.  Put  ~ (-^  +  — j  =  7«;   theni/(^-hm2)  — 772  =  ^ 

For  Atimiities  in  Reversion,  it  is  only  necessary  to  observe  the  Rules 
for  Reversionaiy  Annuities  at  Compound  Interest,  and  to  calculate  (ac- 
cordinsr  to  the  directions  therein  given)  by  the  Theorems  for  Simple 
Interest. 

*  30 ^A-  =  30 — =:50  — 21-3204=80796  and  8-6796 

1-O.j^  1-4071 

_l_  -05  =  i;i73-592  =  jei73..11..10-08<f.  Ans. 

Or,  by  the  Table,  5-7863735  X  30  =  ^:173-591205.  Ans, 
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be  continued  7  years,  at  £d.  per  cent,  per  annum,  what  is  the 
annuity  ?* 

(34)  If  JC258..10..6..3-264  qrs.  be  paid  down  for  a  salary 
8  years  to  come,  at  £b.  per  cent,  per  annum,  what  is  the 
salary  ?  Ans.  jC40. 

(35)  If  the  present  payment  of  £2\0..\..bOAd.  be  required 
for  a  pension  for  7  years  to  come,  at  .£4.  per  cent,  per  annum, 
what  is  the  pension  ?  Ans.  jC35. 

(36)  If  the  present  worth  of  an  annuity,  5  years  to  come, 
be  -£216. .9. .5. .2*08  qrs.  at  £b.  per  cent,  per  annum,  what  is 
the  annuity  ?  Ans.  £50. 

Case  3.  When  w,  p,  and  r  are  given,  to  find  t. 

^^  which  being  continually  Jivided  by  r  till 

HuLE.     j =^  f^j     nothing  remains,  the  number  of  division* 

p^u—pr  ^^^^  y^p  ^^^^  ^^  ^^ 

(37)  How  long  may  a  lease  of  £30.  yearly  rent  be  had  for 
jC173..11..1008<f.,  allowing  £5.  per  cent,  per  annum  to  the 
purchaser  ?t 

(38)  If  JC258..10..6..3-264  qrs.  is  paid  down  for  a  lease  of 
-£40.  per  annum,  at  £5.  per  cent,  per  annum,  how  long  is  the 
lease  purchased  for?  Ans.  8  years. 

(39)  If  a  house  is  let  upon  lease  for  £35.  per  annum,  and 
the  lessor  disposes  of  the  lease  for  £210..1..504tZ.,  allowing 
aftej  the  rate  of  £4.  per  cent,  per  annum,  what  term  of  the 
lease  remains  unexpired  ?  Ans.  7  years. 

(40)  For  what  time  is  a  lease  of  £50.  per  annum  purchas- 
ed, when  present  payment  is  made  of  £216..9..5..208  qrs.^ 
at  £5.  per  cent,  per  annum  ?  Ans.  5  years, 

ANNUITIES,  ETC.,  IN   REVERSION. 

To  find  the  present  worth  of  annuities  in  reversion. 

RVZ.V.  1.  Find  the  present  worth  of  the  ?ii\im.\ty ,  for  the  time  of  itt 
eontvnuance,  as  if  it  were  to  commence  immediately,  by  Cage  1,  page 
149.     Then  find  what  principal  \^'iLl  amount  to  that  sum  in  the  giveu 


*   173-592  X  1-4071  X   0.5  —  -4071  =  12-213  H-  '4071  =£30.  Ant. 
Or,  hy  the  Table,  173-.592  —  5-786373.5  =  £30.   Ans. 

t  173-592  +  30  — (173-592  X  105)  =  203-592  —  182-2716  =  21-3204; 
and  30^-21-3204=  14071;  which  being  continually  diWded  by  105, 
the  number  of  di\-isions  will  be  7  :  therefcjre  t  =  7  years.  Ans.  Or,  by 
the  Table,  173592  -^  30  =  5-7864  ;  and  referring  to  the  column  of  5  per 
cent.,  ■«•€  find  the  number  5-7863735  against  7  years. 
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time  bejure  the  annmty  commences,  (by  Case  2,  Cohipoupd  Interest,  page 
143,)  wliitll  will  be  the  ]>resent  worili. 

Rvf.E  2.  FJuil  the  pie.seiit  woith  (if  a  siiuihir  anuuity  supposed  to 
commence  immcdiafely,  and  rniitimio  (J;iniiir  the  vho'e  period;  and  al.xj 
the  presiMit  worth  ol'  tiie  same  lili  the  tinic  when  the  reversionary  an- 
nuity actually  commences,  and  the  dijj't'rence  oi  these  two  will  be  th*^ 
present  valuta  required. 

Note.  Wlien  calculating  by  the  Tuble,  this  is  the  most  eligible 
iDcthod. 

RctE  .3.  Find  the  amovnt  of  the  annuity  at  the  time  of  its  cessation. 
fby  Cuiie  1,  page  146.)  iuid  th«^  fraeid  worth  of  that  amount  (being 
found  by  Case  2,  Compound  Interest,  jiage  143)  v.  ill  be  the  value  re- 
quii'ed. 

(41 )  What  is  the  present  worth  of  a  reversion  of  a  lease  of 
jC40.  per  annum,  to  continue  for  6  years,  hut  not  to  commence 
till  the  end  of  2  years,  allowing  £b.  per  cent,  per  annum  lt» 
the  purchaser  ?* 

(42)  What  is  the  present  worth  of  a  reversion  of  a  lease  of 
jC60.  per  annum,  to  continue  7  years,  but  not  to  commence 
till  the  end  of  3  years,  allowing  £5.  per  cent,  per  annum  to 
the  purchaser  ?  "         Ans.  £29^J..\S,.2-lQd. 

(43)  A  house  is  let  at  £20.  per  annum  on  a  lease,  of  which 
4  years  are  yet  unexpired,  and  v,  hich  the  lessee  is  desirous  of 
renewing  at  the  same  rental,  to  continue  7  years  beyond  the 
term  of  the  present  lease.  What  will  the  lessor  expect  as  a 
bonus  for  such  a  renewal  of  the  lease,  considering  the  house 
to  be  worth  double  the  present  rent,  and  allowing  interest  for 
the  money  now  advanced  at  £5.  per  cent,  per  annum  ? 

Ar.s.  i:i42..16..3..M52  qrs. 

To  jind  the  annuity  in  reversion  which  a  given  sum  will  pur- 
chase. 

Rule.  Find  the  amount  of  the  given  sum  for  the  time  before  the  an- 
nuity commeiices,  by  Case  1,  Compound  Interest,  page  143,  which  will 
be  the  value  of  the  annuity  at  its  commencement. 

Call  this  value  p,  and  then  find  the  annuity  as  in  Case  2,  page  149. 

(44)  What  annuity,  to  be  entered  upon  2  years  hence,  and 


40  40 

10-15139  -^  -05  =  2030278;    then  2030278  —  lOo^  =  ^1841.522  =^ 
jei84..3..0..2  112  qr,.   Ans, 
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*]\X:u  to  contiiuiv:'.  6  years,  may  be  purchased  for  jC184..3..0.. 
r^lVz  (jr^.  at  £5.  per  cent,  per  annum  ?* 

(45)  The  present  worth  of  a  lease,  taken  in  reversion  for 
7  years,  but  not  to  commence  till  the  end  of  three  years,  is 
d^299..lS..2-i.6d.^  allowing-  £5.  per  cent,  per  annum  to  the 
purchaser  :   what  is  the  yearly  rent  ?  Ans.  £60. 

(46)  There  is  a  lease  that  has  yet  4  years  to  run,  and  the 
lessee  has  pur!/hase<l  the  reversion  of  a  renewed  lease,  at  the 
same  rental  of  .£30.  per  annum,  for  the  term  of  7  years,  com- 
j-icncing  at  the  expiration  of  the  present  lease,  for  which  he 
bus  paid  -lown  i;i4^.  lG..3..ri52  qrs.  What  increase  of  rent 
is  reckoiiuJ  on  the  property  accordiuiJ  to  this  contract,  allow- 
ing £5.  per  cent,  per  annum  for  present  payment  ?  Ans.  £30. 

VE^lPETVAL  ANNUITIES,  OR   THEEHOLD   ESTATES, 

Case  1.   A\  heii  u  and  r  are  given,  to  find  p,  the  present  xcorth, 
or  purchase  muaey. 

pur.K.         ^  ,  =rAf 
r —  1 

(47)  What  is  the  worth  of  a  freehold  estate  of  £50.  yearly 
rent,  allowing  jGo.  per  cent,  per  annum  to  the  buyer  ?;{: 

(48)  What  is  a  real  estate  of  X*140.  per  amium  worth  in 
present  money,  alknvnig  £\.  per  cent,  per  aimum  to  the  pur- 
chaser!  Ans.  £dbOO. 

(49)  What  must  th*^  purchaser  oive  for  a  freehold  estate  of 
X'437..10.  yearly  rent,  so  as  to  make  £3\.  per  cent,  per  an- 
num by  the  investment  of  his  capital?  Ans.  £V.loOO. 

Case  2.    Vvlien  p  and  r  are  given,  to  find  u. 

llULE.      p  X  r —  1=  H. 

(50)  If  a  freehold  estate  is  bought  for  XIOOO..  what  must 


184-1.522  X  M02.T  =  203027S;  then 
20  3-0278  X  1-3400956  X  05 


•3400:)56 
203-0278  X  1  -(-(2030278  X  -3400950)  __  _  2030278 

••^400n5(>  ''~^.00!J56 

-f-  203-0278  X  -05  ^  8000005  X  -05  =  £40.   Ans. 

r.r.h^f  the  Trd.lo,  184-1.522^(6-4032129— 1-8.594105)=  184-1522-^ 
.J-.iO38024  =  i:40.   An^. 

1  Thirt  r-ale  is  deduced  from  the  fermula^m  page  149 ;  for,  in  Aiinui- 
t?e.-  c-i latiiiaiug  f>r  e'-'er,  t  'n-  infiniie,  and  the  subtractive   quantity  u 
»^  J '  =  o ;   tlierefcre  tlie  theorem  assumes  the  above  form. 
;  50 -i- -05  =  JCiOOO.  Ans. 
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be  the  yearly  rent,  to  pay  the  purchaser  jC5.  per  cent,  per  an- 
num interest  for  his  money  ?* 

(51)  If  an  estate  be  sold  for  .£3500.,  what  is  the  yearly 
rent,  allowing  to  the  purchaser  £4.  per  cent,  per  annum? 

Ans.  JC140. 

(52)  If  a  freehold  estate  is  bought  for  JC12500.,  and  will 
yield  the  purchaser  £3^.  per  cent,  per  annum,  what  is  the 
yearly  rent?  ^n^.  jC437..10. 

Case  3.  Whenjt?  and  u  are  given,  to  find  r. 

Rule. |-l=:r. 

P 

(53)  If  an  estate  of  jC50.  per  annum  is  bought  for  jCIOOO., 
what  is  the  rate  per  cent,  per  annum  ?t 

(54)  If  a  freehold  estate  of  j£^140.  per  annum  is  sold  for 
JC3500.,  what  interest  will  it  pay  to  the  purchaser  ? 

Ans.  £4.  per  cent. 

(55)  If  an  estate  in  perpetuity  of  £437..  10.  per  annum  is 
sold  for  JC12500.,  what  interest  will  it  pay  to  the  purchaser? 

Ajis.  jC3^.  per  cent. 

FREEHOLD   ESTATES   IN  REVERSION. 

To  find  the  present  worth  of  a  freehold  estate  in  reversion. 

Rule.  Find  the  value  of  the  estate,  supposing  it  were  to  come  into 
im'iaediate  'possession,  a^  in  Case  1,  page  152.  Then  suppose  that  value 
(p)  to  be  a,  and  find  what  princifnl  will  amount  to  a  in  the  time  to  come, 
previous  to  possession,  by  Case  2,  Compound  Interest,  page  143.  Such 
principal  will  be  tlie  present  value. 

(56)  What  must  be  paid  down  for  the  purchase  of  a  free- 
hold of  jC50.  per  annum,  to  be  entered  upon  4  years  hence, 
allowing  the  purchaser  at  the  rate  of  £5.  per  cent,  per  annum 
for  his  purchase  money  -t 

(57)  What  must  be  paid  down  for  the  reversion  of  a  real 
estate  of  jC200.  per  annum,  so  as  to  pay  the  purchaser  £4. 
per  cent,  per  annum  for  his  capital,  supposing  2  years  to  elapse 
before  the  estate  comes  into  possession  ? 

Ans.  je4622..15..7..1-76  qrs. 


•  1000  X  05  =  £50.  Ans. 

f  -\-  1  =  1-05  =  £5.  per  cent.   Ans. 

t  50  -^  -05  =  1000  ;  then  1000  —  12155  =  £822-7007  =  £8a2..14..1. 
5-432  qrs.  Ans. 

G2 
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(58)  A  freehold,  producing  jC280.  annual  rent,  is  to  be  dis- 
posed of,  with  a  reserve  of  the  next  3  years'  rent  to  the  pre- 
sent proprietor.  What  is  it  worth  in  ready  money,  allowing 
£3^.  per  cent,  per  annum  to  the  purchaser  ? 

Ans.  JC7215..10..9..3-36  qrs. 

To  find  the  yearly  rent  of  an  estate  in  reversion,  having  its 
present  value  given. 

Rule.  Find  the  amount  of  the  jjiven  present  value  in  the  time  hefr-.re 
possession  :  thus,  pr^  r=  a.  Then  ccusider  that  amoiuit  to  be  the  present 
value  (p)  of  the  Dci-petual  aimuiiy,  and  find  the  aiiRuily  thus :  p  X 
(r-l)  =  «. 

(59)  What  must  be  the  rent  of  a  freehold  property,  to  come 
into  possession  4  years  hence,  for  which  .£822..14..1..2-432 
^rs.  is  prud  down,  allowing  the  purchaser  £5.  per  cent,  per 
annum  ?* 

(60)  A  freehold  estate  is  sold  for  jC4622..15..7..1-76  qrs., 
the  vender  reserving  to  himself  the  first  two  years'  rent.  Re- 
quired the  annual  value  to  pay  the  purchaser  £4.  per  cent, 
per  annum  for  his  capita!.  Ans.  jC200. 

(61)  A  freehold  estate  has  been  purchased  for  jL'7215..10.. 
9..3-36  qrs.,  the  possession  of  which  is  not  to  be  given  up  till 
after  the  expiration  of  3  years.  What  must  be  the  ani\ual 
rent  to  pay  the  purchaser  at  the  rate  of  £S^.  per  cent,  per 
annum  ?  Ans.  jC280. 

DISCOUNT,  ON   THE   PRINCIPLES  OF   COMPOUND   INTEREST.! 

Note.  The  following  Ta>)le  is  constructed  by  the  continual  division 
of  1  by  the  ratio  (/•)  :  thus  1  -:-  105  =  9.5xJ3810,  the  first  year's  present 
worth;  then  •n.oS^SlO  H- 105  —  •9070-'9.'i.  the  second  year's  presen|; 
worth;  and  -9070295  ■--  1-05  = -8638376,  the  third,  &c. 


*  822-70G25  X  1-2155=1000;  then  1000  X  -05  =  £50.  Ans. 

\  This  is  merely  a  repetition  of  the  various  cases  in  Compound  In- 
terest. For  instance,  to  find  the  present  worth  of  any  debt  due  some 
time  hence,  is  precisely  the  same  operation  as  tiiidiug  what  pancipal 
w^ill  amomit  to.  that  sum  in  the  given  time;  and  this  observation  will 
equally  apply  to  the  identity  of  the  other  cases.  The  enti-e  omission, 
therefore,  of  Discount,  (at  Compound  Interest,)  arranged  under  that  spe- 
cific head,  would  be  no  deti-imeut  to  the  leanier.  It  is,  however,  re- 
tained here,  for  the  sake  of  those  who  may  think  some  repetition  of  the 
subject  desii-able. — Editor. 
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A  Table  of  the  pretent  irorfk  of  £l.  due  aity  mimln-  of  yi'ars  hence, 
from  1  to  40. 


rr..l3 

per  Cent. 

'i\per  Cent . 

\  per  Cent. 

A^perCent. 

'i  per  Cent. 

1  r 

•9708738 

•9661836 

•9615335 

~9T5"{i9.37F 

•9523310 

2  1 

•942.-)9.39 

•9335107 

-.9245562 

-91.57299 

•9070295 

3  1 

•9151417 

•9019427 

•3aiJ9963 

-8762966 

•8638376 

4 

•8384870 

•87141-22 

•85/'J>042 

-83.35613 

•8227025 

•    .5-1 

•8()2(J088 

•84 1. -^7  32 

-821927  3 

•3024510 

•7835262 

6 

•8374843 

•8135006 

-7903145 

•76739.57 

•7462154 

7 

■8 1 300 1.5 

•7859910 

•7599  i/G 

-73.n-285 

•7 1 068 13 

8  1 

■7804092 

•75;'4I  16 

•730()902 

•7031851 

•6763394 

at 

•*?6t).4i67 

:  •7337310 

.  -7025867 

-672.9044 

•6446089 

10 

•f440939 

•70n)If?8 

•6755641 

•6430277  ' 

-6139133 

11  1 

•72242  J  3 

•6r>4;;4-37 

~t495309~ 

•6161987 

-.5846793 

IS 

•7013799 

•6617833 

•6245970 

•5896639 

-5568374 

13 

•6809.313 

•6;ifV404I 

•6005741 

•5642716 

•5303214 

14  1 

•o«S  11178 

•b]7r818 

••-/-;  4751 

-.5399729  - 

-5050.3^0 

1.5 

•6413G19 

•59G8:)06 

•5552645 

5167204 

•4310171 

16  f 

•6-231H69 

•57ii;()59 

•5339082 

•4944693 

•4.581115 

17   I 

•60-,01Gi 

•-''072033 

•5133732 

•4731764 

■4362967 

18   ! 

•587394'^ 

:    -5383611 

•4936281 

•4528004 

-4155207 

19  ; 

•5702360 

i    •.5201557 

•4746424 

•433.-018 

•3957340 

■20  , 

•.5.5;567 .58 

;     -nO-iOiio') 

1    •4.^63869 

•414^429 

•37  63395 

-'   i 

'5375493 

i     -485.5709 

1    r  4388:336 

•396787  4 

•3539424 

23 

•.521392.3 

'■   •4Gr-i5a6 

•421  J554 

•37^'7009 

•3418499 

23  ! 

•5066918 

•45.32856 

•4057$!>3 

'  -S'': 33  501 

■3t?55713 

24 

•4919337 

•4379571 

1    -390 12 15 

•3477035 

.    3100679 

25 

•4776056 

•4231470 

i     -3751168 

-3327306 

-29530-"8 

26   i 

•463(j947 

,    •4088;j/-7 

i     •36M6S92 

-3  in  402  5 

-2812407 

27 

•4501J91 

,    '3950122 

;    •346i!loS 

-3046914 

•267G483 

28 

•4370768 

1    -381';.-- 43 

•3:rM775 

-291 5707 

•2550936 

29 

•4243464 

•3637482 

i    •3206514 

"2790150 

•24294^3 

30  ! 

•4119868 

•3562734 

!    •3033187 

•2670000 

-231-3774 

31  t' 

•39:-^9872 

j    ^3442304 

;     •2.'H;4a03 

,  .  -2555024 

-2203595 

32  i 

•3883370 

1    •3325897 

•2850579 

-2444999 

-2098662 

33 

•3770263 

i    -3213427 

•2740942 

i    -2339712 

-1998725 

34 

•3660449 

1    -3104701 

•2635521 

-2233^^5') 

-1903548 

3-5 

•3553834 

1     -291.9769 

1    -2.534155 

1    -2142544 

•1812903 

'    36   ■ 

•34:50324 

1     •2898327 

1    -2436637 

1    -2050232. 

•1726574 

37 

•3349829 

!    -2800316 

1    -2342968 

•1961992 

-1644356 

38 

•32.52262 

j    -2705019 

•2252854 

•1377504 

[    -1-566054 

39 

•31.57536 

•2^^14125 

■2ir-;6206 

•17"*  '55 

1    -149 1180 

•3065568 

1    -2525725 

1    •2032390 

•r    -t.f 

,    -14204.57 
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Case  1.    To  Jind  the  presejit  worth  of  any  sttm  due  after  a  cer» 
tain  period. 

Rule.     The  same  as  in  Case  2,  Compound  Interest,  considering  a  as 

'    o  debt  whose  present  vahie  is  required. 

(1)  If  ^344. .14. .9. .1-92  qrs.  be  payable  in  7  years'  time, 
■hat  is  the  present  worth,  discount  being  made  at  £b.  per 

nt.  per  annum  ]* 

(2)  A  debt  of  jC409. .9-009925.,  payable  4  years  hence,  is 
.reed  to  be  paid  in    present   money:    what   sum  must  the 

oditor  receive,  discounting  at  £A.  per  cent,  per  annum? 

Ans.  Jb350. 

Case  2.    To  find  the  debt  whose  present  worth  is  given. 
Rule,     See  Case  1,  Compound  Interest. 

(3)  If  .£^245.  be  received  for  a  debt  payable  7  years  hence, 
iillowing  £5.  per  cent,  per  annum  to  the  debtor  for  present 
payment,  what  is  the  debt  ? f 

(4)  There  is  a  sum  of  money  due  at  the  expiration  of  4 
years,  but  the  creditor  agrees  to  take  .£350.  in  ready  money, 
ii  Ho  wing  £i.  per  cent,  per  annum  discount.  What  was  the 
debt?  Ans.  JC409..9-009925. 

m 

Case  3.    Whe7i  the  rest  are  given,  to  find  the  time. 
Rule.     See  Case  4,  Compound  Interest. 

(5)  A  person  receives  £245.  now  for  a  debt  of  jC344..14..9.. 
1-92  qrs.,  discounting  at  £5.  per  cent,  per  annum:  in  what 
lime  was  the  debt  payable  ?| 

(6)  There  is  a  debt  of  £:409..900992*.  due  a  certain  time 
hence,  but  £4.  per  cent,  per  annum  being  allowed  to  the  debt- 
or for  the  present  payment  of  X'350.,  it  is  required  to  find  in 
V,  l;at  time  the  sum  was  to  be  paid.  Ans.  4  years. 

Case  4.   When  the  rest  are  given,  tofnd  the  rate  per  cent. 
itJLE.     As  in  Case  3,  Compound  Interest. 

(7)  The  present  worth  of  jC344..14..9..1-92  qrs.,  payable 


*  344-739.5 -^l-4071  =  £24.5.  Ans. 
Or,  hy  the  Table,  -7100813  X  344-7395  —  4^45.   Ans. 
t  245  X  1-4071  =X344-739.5  =  i:344.. 14.. 9.. 1-92  qrs.  Ans. 
t  344-7395  -f-  245  =  1-4071  ;   the  conti?ival  divisions  of  \vkich  by  I'OS, 
vyiii  be  7  =  the  number  of  yoai's.  Ans. 
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7  years  hence,  is  jC245.,  at  what  rate  per  cent,  per  annum  is 
discount  allowed  ?* 

(8)  There  is  a  debt  of  jE:409..9009925.  payable  in  4  years, 
but  it  is  agreed  to  take  .£'350.  present  payment.  Required 
the  rate  of  discount.  Ans.  £4.  per  cent. 


EQUATION  OF  PAYMENTS  AT  COMPOUND  INTEREST. 

Rule  1.  Find  the  prfpent  worth  of  each  payment  respectively;  and 
add  them  together  for  the  uhole  present  worth  :  then  tlie  lime  in  which 
that  present  worth  will  amount  to  the  sum  of  the  debts  will  be  the  true 
equated  tiine  required. 

2.  Find  the  amount  of  each  debt  from  the  time  of  its  becoming  due 
till  the  time  of  the  last  payment,  and  add  the  respective  amounts  and 
the  last  payment  into  one  sum.  Thcji  liud  the  time  in  wliich  the  sum 
of  the  debts  \\'ould  amount  to  that  sum  of  the  amounts:  subtract  this 
from  the  time  of  the  last  payment,  and  the  diJiereuce  will  be  the  trve 
equated  time. 

(1)  Required  the  true  equated  time  for  the  payment  of  a 
debt  of  jC400.  of  which  jC320.  is  now  due,  and  the  rest  at  the 
end  of  5  years  ;  reckoning  compound  interest  at  the  rate  of 
£b.  per  cent  per  annum.  Ans.  -90714  years. 

(2)  If  jCIOO.  will  become  due  one  year  hence,  and  jC104. 
three  years  hence,  what  is  the  true  equated  time  for  payment 
of  the  whole,  allowing  compound  interest  at  jC4.  per  cent,  per 
annum  ?  Ans.  2  years. 

(3)  If  a  person  will  have  to  receive  jC200.  at  the  end  of  3 
years,  and  jC80.  more  at  the  end  of  5  years,  in  what  time 
ought  he  to  receive  the  whole  at  one  payment,  allowing  £5. 
per  cent,  per  annum,  compound  interest  ? 

A71S.  3o518  years. 


DUODECIMALS 

Are  so  named  from  the  integer  of  each  denomination  contain- 
ing twelve  of  the  next  inferior.  They  are  in  general  use 
among  artificers  for  computing  the  quantities  of  their  materials 
and  labour ;  both  in  Superficial  and  Solid  Measure,  j 

*  344-739.5-^24.5=  1-4071;  and  V  1*4071  =  1-0.5 ;  which  gives  £5. 
per  cent.   Ans. 

t  For  a  clear  and  intelligible  explanation  of  the  different  Measurea 
MO  tbe  Tables,  page  24,  &<;. 
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12  inches    ('    )  make  1  foot. 

12  seconds  ("  )  1  inch,  or  prime. 

12  thirds      ('")  1  second,  &c. 

To  multiply  duodecimally . 

Rule  1.  Under  the  multiplicand  write  the  correspondmg  terras  of  the 
03ultiplier. 

2.  Multiply  by  the  feet  in  the  multiplier,  observing  to  carry  one  for 
every  twelve,  from  each  lo'wer  deaomiiiation  to  the  uext  superior. 

3.  In  the  same  manner  multiply  by  the  inches  in  the  multiplier,  set- 
ting the  result  from  each  term  one  place  farther  to  the  right. 

4.  Proceed  in  like  manner  -with  therema^iiug  dcuouiinatione,  and  the 
sum  of  the  products  will  be  the  total  product. 

Note  1.  Length  and  breadth  niultiplied  together  produce  the  area 
of  a  superficies;  and  this  multiplied  by  the  thickness,  produces  the 
solid  content  of  a  body. 

2.  It  is  generally  more  eligible  to  take  aliquot  parts  out  of  the  multi- 
plicand for  the  mches,  &c.,  in  the  multiplier. 


ft-' 

II 

fi-     ' 

// 

fi- 

/ 

II 

III 

till 

(1)  Mult. 

1  9 

bv 

3     6* 

(2)  Mult. 

8  5 

by 

4     7 

A71S.     38 

6 

11 

(3)  Midt. 

9  8 

by 

7     6 

a. 

72 

6 

0 

(4)  Midt. 

8   1 

by 

3      5 

a. 

27 

7 

5 

(5)  Mult. 

7  6 

by 

5     9 

a. 

43 

1 

6 

(6)   Mult. 

4  7 

bv 

3    10 

a. 

17 

6 

10 

(7)  Mult. 

7  5 

9  by 

3     5 

3 

a. 

25 

8 

6 

2 

3. 

(8)  Mult. 

10  4 

5  by 

7     8 

6 

a. 

79 

11 

0 

6 

6. 

(9)  Mult. 

75  7 

by 

9     8 

a. 

730 

7 

8 

(10)  Mult. 

97  8 

bv 

8     9 

a. 

854 

7 

0 

(11)  Mult. 

57  9 

by 

9     5 

a. 

543 

9 

9 

(12)  Mult. 

75   9 

bv 

17     7 

a. 

1331 

11 

3 

(13)  Mult. 

87   5 

by 

35     8 

a. 

3117 

10 

4 

', 

(14)  Mult. 

179   3 

by 

38   10 

a. 

6960 

10 

6 

(15)  Mult. 

259  2 

bv 

48   11 

a. 

12677 

6 

10 

(16)  Mtdt. 

257  9 

bV 

39   11 

a. 

10288 

6 

3 

(17)  Mult. 

311    4 

7  by 

36     7 

5 

a. 

11402 

2 

4 

11 

11. 

(IS)  Mult. 

321   7 

3  by 

9     3 

6 

a. 

2988 

2 

10 

4 

6. 

ft.  in. 

in 

Otherwise. 

P 

roof  by  Decimals. 

*7     9 

6 

=  i7 

9 

••75 

3     6 

3 

3-5 

23     3 

23~ 

3 

3875 

3   10     6" 

3 

10     fi" 

2325 
27-125  A./,  f^et. 

,^ 

27      1     6 

27' 

1     6 
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Glazing,  Masons'  flat  work,  and  some  |>arts  of  Joiners* 
work,  are  computed  at  so  much  per  s([iuvre  foot. 

Paintcrs\  Plasterers',  Pavers',*" 3.nd  some  descriptions  of 
Joiners''  work,  are  estimated  by  the  square  yard. 

Roofs,  FLors,  Partitions,  cy^  .,  by  the  square  of  100  feet. 

Brichlayers'  work  by  the  square  rod,  containiug  272^  feet. 

(19)  A  certain  house  has  3  tiers  of  windows.  3  in  a  tier, 
the  height  of  the  firsst  tier  being  7  feet  10  inches,  the  sec^^nd 
6  feet  8  inches,  and  the  third  5  feet  4  inches,  and  the  breadth 
of  each  window  is  3  feet  11  inches.  What  will  the  glazing 
cjst  at  lAd.  per  square  foot  ?* 

(20)  What  is  the  price  of  8  squares  of  glass,  each  measur- 
ing 4  feet  10  inches  long,  and  2  feet  11  inches  broad,  at  4-i-(i. 
per  square  foot?  Ans.  jei..l8..9. 

(21)  What  is  the  value  of  8  squares,  each  measuring  3  feet 
by  1  foot  6  inches,  at  7|l/.  per  square  foot  ?     Ans.  jG1..3..3. 

(22)  What  is  the  price  of  a  marble  slab  5  feet  7  inches 
long  and  1  foot  10  inches  broad,  at  Qs,  per  square  foot? 

Ans.  JC3..1..5. 

(23)  W^hat  will  be  the  expense  of  ceiling  a  room  the  length 
of  which  is  74  feet  9  inches,  and  the  width  11  feet  6  inches, 
at  ^s.  lO^d.  per  square  yard?  Ans.  jC18..10..1. 

(24)  What  will  the  paving  of  a  court-yard  cost  at  4:^d.  per 
square  yard,  the  length  being  58  feet  6  inches,  and  the  breadth 
54  feet  9  inches  ?  Ans.  £1..0..lO. 

(25)  The  circuit  of  a  room  is  97  feet  8  inches,  and  the 
height  9  feet  10  inches  :  what  is  the  charge  for  painting  it,  at 
2s.  S^d.  per  square  yard  ?  Ans.  jC14..11..2. 

(26)  What  is  the  expense  of  a  piece  of  wainscot  8  feet  3 
inches  long  and  6  feet  6  inches  broad,  at  Qs.  l\d.  per  square 
>-ard?  Ans.  £\..l9..b. 

ft.  in. 

*  7  10 

6     8 

5     4 


19  10  the  whole  heidit 


3  11 

3 


11     9  the  whole  breadth. 


in.          ft.  in. 
6=^    19   10 
11 
in.       213     2 
3=:^        9    11 

l^_i_233     0 

6" 

6  at  lid. 

•       2  =  ^i:il   13 
1    18 
value  of  6"  =  0     0 

0    the  value  at  U. 
10    the  value  at  2d. 

£13   11 

lOi  Ans. 
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(27)  What  will  the  paving  of  a  court-yard  cost  at  3^.  2d. 
per  square  yard,  the  length  being  27  feet  10  inches,  and  the 
breadth  14  feet  9  inches  ?  A?is.  £7. .4. .5. 

(28)  A  certain  court-yard  is  42  feet  9  inches  in  front,  and 
68  feet  6  inches  long  ;  a  causeway  the  whole  length,  and  5 
feet  6  inches  broad,  is  laid  with  Purbeck  stone,  at  3s.  6d.  per 
square  yard,  and  the  rest  is  paved  with  pebbles,  at  3s.  per 
square  yard.     What  is  the  expense  ?         Ans.  £49.. 17.. 0^. 

(29)  What  will  the  plastering  of  a  ceiling  cost  at  10c?.  per 
square  yard,  supposing  the  length  21  feet  8  inches,  and  the 
breadth  14  feet  10  inches  ?  Ans.  £:i..9..9. 

(30)  What  will  the  wainscoting  of  a  room  cost  at  6s.  per 
square  yard,  suppo^ng  the  height  of  the  room  (including  the 
cornice  and  moulding)  is  12  feet  6  inches,  and  the  compass  83 
feet  8  inches  ;  the  three  window  shutters  each  7  feet  8  inches 
by  3  feet  6  inches,  and  the  door  7  feet  by  3  feet  6  inches  ? 
The  shutters  and  door  being  worked  on  both  sides,  are  reck- 
oned work  and  half-work.  Ans.  £36. .12. .2^. 

(31)  In  a  piece  of  partitioning  173  feet  10  inches  long,  and 
10  feet  7  inches  in  height,  how  many  squares  ? 

A)is.  18  squares.  39  feet,  S'  10". 

(32)  A  house  of  three  stories,  besides  the  ground  floor, 
measuring  20  feet  8  inches  by  16  feet  9  inches,  is  to  be  floored 
at  £6.. 10.  per  square  :  there  are  7  fire-places,  two  of  which 
measure  6  feet  by  4  feet  6  inches  each,  two  others  6  feet  by 
5  feet  4  inches  each,  two  others -5  feet  8  inches  by  4  feet  8 
inches  each,  and  the  seventh  5  feet  2  inches  by  4  feet,  and 
the  well-hole  for  the  stairs  is  10  feet  6  inches  by  8  feet  9 
inches.     What  will  the  whole  amount  to  ? 

Ans.  ^.53. .13. .31. 

(33)  If  a  house  measures  within  the  walls  52  feet  8  inches 
in  length,  and  30  feet  6  inches  in  breadth,  the  roof  being  of  a 
true  pitch,  what  will  it  cost  roofing  at  10^.  6d.  per  square  ? 

Ans.  jei2..12..11f. 

Note.  A  roof  is  said  to  be  of  a  true  pitch  whon  the  rafters  are  |  of 
the  breadth  of  the  building.  In  this  case,  therefore,  the  breadth  must 
be  accounted  equal  to  the  breadth  and  half-breadth  of  the  building. 

(34)  What  will  the  tiling  of  a  barn  cost  at  25s.  6d,  per 
square,  the  length  being  43  feet  10  inches,  and  the  breadth 
27  feet  5  inches  on  the  flat,  the  eave-boards  projecting  16 
inches  on  each  side  ?  Ans.  £24..9..bf. 

Note.     Bricklayers  compute  their  work  at  the  rate  of  a  brick  and 
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a  hulf  tlikk;  therefore,  if  the  thickness  of  a  wp.11  is  more  or  less,  it 
must  he  reduced  to  the  standard  thicknesB  by  multiplying  the  are;i  of 
the  Willi  by  the  number  of  half  bricks  iu  the  thickness,  and  dividing 
the  product  by  3. 

*(35)  If  the  area  of  a  wall  is  40S5  feet,  and  the  thickness 
two  bricks  and  a  half,  how  many  rods  does  it  contain  of  the 
standard  thickness  ?  Ans.  25  ruds,  8  feet. 

(3(.i)  If  a  garilen  \va!l  is  254  feet  in  con»pass,  12  feet  7 
inches  high,  and  3  bricks  thick,  how  many  rods  does  it  con- 
tain ?  A71S.  23  rods,  136  feet. 

(37)  How  many  rods  are  there  in  a  wall  62-^-  feet  long,  14 
feet  8  inches  high,  and  2^  bricks  thick  ? 

Ans.  5  rods,  167 feet. 

(38)  The  end  walJ  of  a  house  is  28  feet  10  inches  in 
length;  the  height  of  the  roof  from  the  ground  is  55  leet  8 
inches ;  and  the  gable  (or  triangular  part  at  the  lop)  rises  42 
courses  of  bricks,  reckoning  4  courses  to  a  foot.  The  wall 
to  the  height  of  20  feet  is  2i  bricks  thick,  20  feet  more,  2 
bricks  thick,  and  the  remaining  part  a  brick  and  a  hall  thick  ; 
and  the  gable  is  1  brick  thick.  What  is  iho  charge  for  the 
whole  wall,  at  jt:5..16.  per  rod  ?  An.,.  £48. .13. .51. 

To  juukiply  several  figures  by  several,  and  obtain  the  product  in  one  line  only. 

Rule.     Multiply  the  units  of  the  multiplicand  by  the  units  of  the 
multiplier,  set  down  tlie  units  of  the  product,  and  carry  the  tens  ;  next 
multiply  the  tens  in  the  multiplicand  \)y  the  unils  of  the  multiplier,  to 
whicli  add  the  p;-o(luct  of  the  uiiits  of  the  multl})licaud  multiplied  by 
the  tens  in  the   multiplier,    and   the  tc;u;i  canied;    then  multiply  ti4e 
hiuidi-eds  hi  the  multiplicand  by  the  units  of  the  multiplier,  adding  the 
product  of  the  tens  hi  the  mnftiplicuud  multiplied  by  the  tens  in  the 
multiplier,  and  the  units  ol  the'inulliplicimd  by  the  hundreds  in  the 
multiplier;  ;md  so  proceed  till  you  have  multiplied  the  midtiplicand  all 
thruugh,  by  every  figure  in  the  multiplier. 
Multiply     .     .     35234 
'by     .      .     .32424 
Product  1G47107216 


EXPLANATION.  , 

First,  4  X  4  =:  16,  that  is  6  and  carry  1.  Secondly,  (3  X  4)  +  (4  X  2) 
and  1  that  is  carried  =  21,  set  down  1  aiid  car:-v  2.  Thirdly,  (2  X  4) 
4-(3X2)  +  (4X4)-|-2  cjii-ried  —  32  ;  that  is,  2  and  carry  3.  Fonrth- 
Iv,  (.)  X  4)  +  (2  X  2)  +(3  X  4)  -f  (4  X  2)  -f-  3  carried  =^  47  ;  set  down  7 
and  canT  4.  Fifthly,  (3  X  4)  +  (5  X  2)  4-  (2  X  4)  +  (3  X  2)  +  (4  X  5') 
-j-  4  caiTied  =  GO  ;  eet  down  0  and  carr}^  6.  Sixthly,  (-",  X  2)  -f  (5  X  4) 
4-  (2  X  2)  4-  (3  X  5)  -f-  6  carried  =  51 ;  set  dov>ii  1  and  carry  5.     Sev 


*   In  this  and  the  three  foUovving  examples  the  rod  is  considefeil 
272  feet. 
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enthly,  (3  X  4)  +  (5  X  2)  +  (2  X  5)  -f-  5  earned  =  37  ;  set  down  7  and 
cany  3.  Eighthly,  (3X2)  +  (5  X  5)  -f-  3  earned  =  34  ;  set  down  4  and 
cany  3.  Lastly  ,3  X  5  +  3  carried  =  13  ;  set  down  18,  and  the  work  is 
finished. 


MENSURATION  OF  SUPERFICIES. 


GEOMETRICAL  DEFINITIONS. 

Geometry  is  the  science  which  investigates  the  nature  and 
properties  of  lines,  angles,  surfaces,  and  solid  bodies. 

A  point  has  no  parts  or  magnitude. 

A  line  has  length  only,  without  breadth  or  thickness. 

A  line  drawn  wholly  in  the  same  direc-     _ 

tion,  or  the  shortest  distance  between  two 
points,  is  a  right  or  straight  line.  That 
which  continually  changes  its  direction  is 
a  curve. 

Parallel  lines  preserve  the  same  distance 
from  each  other  throughout  ;  and  therefore 
would  never  meet,  though  infinitely  pro- 
duced. 


An  angle  is  the  degree  of  inclination  of 
two  lines,  or  the  opening  between  them 
when  they  meet  in  a  point ;  which  is  call- 
ed the  angular  point. 

When  a  line  meeting  another  inclines 
not  either  way,  but  makes  equal  angles  on 
each  side,  those  are  called  right  angles; 
and  the  lines  are  perpendicular  to  each 
other.  Thus  the  angle  ADC  =  the  angle 
BDC.*  A 

An  oblique  angle  is  either  acute  or  obtuse.  An  acute  angle 
is  less  than  a  right  angle,  as  BDE  ;  and  an  obtuse  angle^ 
greater  than  a  right  angle,  as  ADE. 

*  When  more  than  two  lines  meet,  forming  several  angles  at  the  same 
point,  it  is  necessary  to  designate  each  angle  by  tluee  letters,  placing 
tliat  which  is  at  the  angular  point  in  the  middle.  Thus,  the  angle 
.UDC  is  that  formed  by  the  liues  BD  and  CD. 
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A  superficies  or  surface  is  a  space  contained  within  lines, 
and  has  two  dimensions,  length  and  breadth. 

A  solid  is  a  space  or  body  bounded  by  surfaces,  and  has 
three  dimensions,  length,  breadth,  and  thickness. 

A  triangle  is  a  superjlcics  bounded  by  three  lines.  A 
quadrangle,  or  quadrilateral  is  bounded  by  four  lines. 

A  right-angled  triangle  has  one  right  angle,  (Fig.  page  116,) 
an  obtuse-angled  triangle  has  one  obtuse  angle,  and  an  acute- 
angled  triangle  has  all  its  angles  acute. 

An  equilateral  triangle  has  the  three  side.s  (and  consequently 
the  three  angles)  all  equal  to  each  other. 

An  isosceles  triangle  has  two  equal  sides. 

A  scalene  triangle  has  all  the  three  sides  unequal. 

A  parallelogram  is  a  quadrangle  having  the  opposite  sides 
equal  and  parallel.^  When  the  angles  are  right  ones,  it  is 
called  a  rectangle}'  And  a  rectangle  having  all  its  sides  equal 
is  a  squared 

A  rhombus  has  all  its  sides  equal,  but  oblique  angles.^ 

A  rhomboid  has  oblique  angles,  and  only  its  opposite  sides 
equal. 

All  other  quadrilaterals  are  trapeziums  ;*  but  a  trapezium 
that  has  two  sides  parallel  is  called  a  trapezoid. 

The  base^  of  a  figure  is  the  side  on  which  it  is  supposed  to 
stand  ;  and  a  line  drawn  from  the  vertex,  or  opposite  angle, 
perpendicular  to  the  base,  is  the  altitude,^  or  perpendicular 
height. 

Right-lined  plane  figures  of  more  than  four  sides  are  called 
polygons.  A  polygon  of  five  sides  (or  angles)  is  a  pentagon^ 
one  of  six  a  hexagon,  &c.      Vide  Table,  page  166. 

A  circle^  is  a  plane  figure,  contained  under  one  curve  line, 
called  the  circumference,  which  is  in  every  part  equidistant 
from  the  centre,  or  middle  point  within  it.  The  circle  con- 
tains more  space  than  any  other  plane  figure  of  equal  compass. 

A  straight  line  passing  through  the  centre,  and  meeting 
the  circumference  in  two  opposite  points,  is  called  the  di- 
ameter ;^  and  half  the  diameter,  or  the  distance  from  the 
centre  to  the  circumference,  is  the  radius.' 

An  arc  of  a  circle  is  any  portion  of  the  circumference.'' 


•  Figs.  1,  2,  and  3.     ^  Fig.  2.     <=  Fig.  1.     ^  pjg.  3.     .  pig.  5. 

'The  line  AB,  Figs.  3  and  4,  is  the  base,  and  CD  the  altitude. 

»  Fig.  7.     h  The  line  AB,  Fig.  7.     '  AC  or  BC.     *  AD  or  ADB,  Fig.  8. 
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A  chord  is  a  right  line  joining  the  extremes  of  an  arc' 

The  versed  sine  is  part  of  the  diameter  cut  oft'  by  the 
chord." 

A  segment  is  a  space  contained  between  an  arc  and  its 
chord."  A  semicircle  is  a  segment,  the  chord  of  which  is  the 
diameter. 

•A  sector  is  bounded  by  an  arc  and  two  radii.°  When  the; 
two  radii  are  at  right  angles  it  is  a  quadrant,  or  fourth  part  of ' 
the  circle. 

The  circumference  of  every  circle  is  supposed  to  be  divi- 
ded into  360  equal  parts,  called  degrees  ;  and  each  degree  into 
60  equal  parts,  called  minutes,  &c. 

The  measure  of  an  angle  is  determined  by  the  number  of 
degrees  in  the  arc  of  a  circle  contained  between  the  two  lines 
forming  the  angle,  described  round  the  angular  point  as  a 
centre.  Thus  the  angle  ACB  (Fig.  8.)  is  an  angle  of  so  many 
degrees  as  are  contained  in  the  arc  AB.  Hence,  a  right  angle 
contains  90  degrees. 

An  ellipse  (or  regular  oval)  is  a  plane  figure  bounded  by  a 
curve  called  the  circumference,  returning  into  itself,  and  de- 
scribed from  two  points,  called  the  foci  or  focuses,  in  the 
transverse  (or  longest)  diameter.  The  shortest  diameter,  which 
intersects  th^-  transverse  at  right  angles,  is  called  the  conjU' 
gate.      The  diameters  are  also  called  axesJ^ 

BIENSURATION. 

Problem  1.      To  find  the  area  of  a  Parallelogram,  ichether  it  be 
a  Square,  an  oblong  Rectangle,  a  Rhombus,  or  a  Rhomboid.: 

Rule.     Multiply  the  ? ^  ^ 9 

leugtli  by  the  altitude  or  | 

pt'i-peiidicular  breadth :  Fig. 

the  product  will  be  the  | 

ai-ea.  X  C 

(1)  The  base  of  the  largest  Egyptian 
pyramid  is  a  square,  whose  side  is  693 
feet.  Upon  how  many  acres  of  ground 
does  it  stand  ? 

(2)  Required  the  area  of  a  rectangu- 
lar board,  whose  length  is  12|-  feet,  and 
breadth  9  inches. 

(3)  What    quantity    of   land    does    a 


Fi-.  2. 


1  AB  or  AD,  Fig.  8. 


DE. 


AX:.BDA.      °  Fig.  9.       p  Fig.  10. 
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rhombus  contain,  the  base  of  which  is  1  190,  and  the  perpen- 
dicular.breaihh  1280  links  ? 

Problem  2.    To  find  the  area  of  a  Triangle 

Rni.E.  Mnltiply  llie  base  by  tho  altitude, 
and  half  the  pi-t)duct  will  be  the  area. 

(1)  Required  the  number  of  square 
yards  in  a  triangle,  whose  base  is  49 
feet,  and  height  25^  feet. 

(2)  What  is  the  area  of  the  gable 
of  a  house,  the  base  or  distance  between 
the  eaves  being  22  feet  5  inches,  and 
the  perpendicular  from  the  ridge  to  the 
middle  of  the  base,  9  feet  4  inches  ? 

Rule  2.  When  the  three  sides  only  ai-e  ^ven. — From  half  the  sum 
of  the  sides  subtract  each  side  severally :  multiply  the  half  sum  and  the 
three  remainders  coutiunally  together;  and  the  square  root  of  their 
product  will  be  the  area. 

(3)  The  three  sides  of  a  triansular  fish-pond  are  140,  336, 
and  415  j^ards  respectively.  What  is  the  value  of  the  land 
which  it  occupies,  at  jC225.  per  acre  ? 

Fis.  5. 
Problem  3.   To  find  the  area  of  a 

Trapezium,  or  a  Trapezoid. 

Rule.  Di\-ide  the  frapezium  into 
two  trianjrles  by  a  diasonnl:  miiltiply 
the  diagonal  by  the  sum  of  the  two 
perpendiculars  falling  upon  it ;  and 
half  the  product  will  be  the  area. 


D 


n 

\ 

■•"E 

\\ 

_.x' 

A 

That  is. 


DE  +  BF  X  AC 


A 

the  area. 


For  a  trapezoid.  Multiply  the  sum  of  the  two  parallel  sides  by  the 
perpendicular  distance  between  them  ;  and  half  tlie  product  will  be 
the  ai-ea. 

(!)  How  many  square  yards  of  paving  are  in  the  trapezi- 
um, whose  diagonal  is  65  feet,  and  the  perpsi^diculars  2S  and 
33i  feet  '' 

(2y  Find  the  area  of  a  trapezium  whose  south  side  is  2740 
li.nks,  ep.st  side  3575,  west  side  4105,  and  north  side  3755 
links  ;  Lr.d  the  diagonal  from  the  scuth-webt  to  the  north-east 
angle  4835  links. 
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(3)  Required  the  area  of  a  trapezoid  whose  parallel  sides 
are  20i  feet  and  121  feet  respectively  ;  the  perpendicular  dis- 
tance being  10|  feet? 

(4)  How  many  square  feet  are  in  a  board,  whose  length  is 
12^  feet,  and  the  breadths  of  the  two  ends  15  inches  and  11  } 
inches  respectively  ? 

Problem  4.    To  find  the  area  of  an  Irregular  Figure.  | 

RiTLE.  Divide  it  by  drawing  diagonals  into  ti-apeziums  and  triangles. 
Find  the  area  of  each,  and  their  tsum  will  be  the  area  of  the  whole. 

1.  Required  the  content  of  the 
irregular  figure  abcdefga,  in 
which  are  given  the  following 
diagonals  and  perpendiculars : 
namel}^  ac  =55 

FD=  5-2 

Gc  =  4-4 

Gm=  1-3 

Bn  =  1-8 

GO  =  1-2 

Ep  =  0-8 

Dq=2-3 

Problem  5.    To  find  the  area  of  a  Regular  Polygon. 

Rule  1.  Multiply  the  perimeter  (or  sum  of  the  sides)  by  the  perpenr 
•iicular  drawn  from  the  centre  to  one  of  the  sides ;  and  half  the  pro- 
duct will  be  the  aiea. 

Rule  2.  Multiply  the  square  of  the  side  by  the  corresponding  tab- 
ular area,  or  multiplier  opposite  to  the  name  in  the  following  table; 
and  the  product  will  be  the  area. 


No.  of 
sides. 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Names  of  Polygons. 


Arpas,  or 
Midfipliers. 


Trigon,  or  Equilateral  Triangle  0-4330127 

Tetragon,  or  square  1-0000000 

Pentagon   1-7204774 

Hexagon  2-59S0762 

Heptagon  3-6339124 

Octagon   !  4-8284271 

Nonngon    '   6-1818242 

Decagon   |  7-6942088 

Undecagfm   !   9-3656399 

Duodecagon ,111961524 
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(1)  Required  the  area  of  a  regular  pentagon  whose  side  is 
25  feet. 

(2)  Required  the  area  of  an  octagon  whose  si4e  is  20  feet. 

Problem  6.    To  find  the  diameter  or  circumference  of  a  Circle, 
the  one  from  the  other* 

Fig.  7. 
Rule.    -As      7  :  22 1  ) 

or,  as  \V^  :        3or»t  [■  :  :  the  diameter  :  the 
or,  as       1   :  3-14i(;^  )  A 

circumference  ;  and  reversing  the  terms  will  find  the 
diameter. 

(1)  Required  the  circumference  of  a  circle  whose  diameter 
is  12.11 


•  To  find  the  proportion  which  the  circumference  bears  to  the  diame- 
ter, and  thence  to  find  the  area  of  a  circle,  is  a  proVjlem  that  has  engaged 
the  anxious  attention  of  mathematicians  of  all  ages.  It  is  now  general 
ly  considered  impissible  to  detcrniiue  it  exactly;  but  vanous  approxi 
mationtj  have  been  found,  .some  of  which  have  heen  carried  to  so  great 
a  degree  of  accuracy,  that  in  a  ciicle  as  immense  in  magnitude  as  the 
orbit  of  the  planet  Saturn,  the  diameter  of  which  is  about  lo8  millions 
of  miles,  we  are  enabled  to  express  the  ciicumfcrence  (the  diameter  be- 
ing given)  so  nearly  apprnximating  to  the  truth,  a-s  not  to  deviate  from 
it  so  much  as  the  breadth  of  u  single  hair.  The  three  approximations 
in  the  Rule  are  those  in  general  use. 

t  This  is  the  ratio  assigned  by  Archimedes,  a  celebrated  philosopher 
of  Syracuse,  ^vho  flourished  about  two  centuries  before  the  Christian 
era.  It  answers  the  purpose  sufficiently  well  when  particular  accuracy 
is  not  required. 

X  This  was  discovered  by  Metius,  a  Dutchman,  about  two  centuries 
since.  It  is  a  very  good  approximation,  agreeing  with  the  truth  to  the 
sixth  figure. 

%  This  is  an  abridgment  of  the  celebrated  Vfm  Ceulen's  proportion, 
who  was  nearly  contemporaiy  with  Metius.  By  a  patient  and  most 
laborif»us  investigation,  he  determined  it  tiiily  to  36  places  of  figures, 
(3-141.508,  &c.)  But  it  has  been  since  extended  to  considerably  more 
than  100  places.  This  proportion  is  extremely  convenient,  from  the 
circumstance  of  the  first  term  ])eing  unity;  which  saves  the  labour  of 
division,  in  finding  the  cirrumference  of  any  other  circle  whose  diame- 
ter is  given.     It  is  not  <juite  so  accurate  as  the  preceding. 

I  As  7  :  22  :  :   12  :  -?iAil  =  ^1  :=,  37.7i4.nB5  ^ 

^rr  ^  ,0  I  tlie  circumfer- 

or,  as  113  :  SS.^  :  :   12  :  -'    '   ^    —  =  37-6991 1.0  |      «nce. 

4>r,  as  1  :  3- 1 4 16  :  :    12  :  3"  1416  X  12=^376992      j 
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^2^  What,  is  the  circumference  wheu  the  diameter  is  45  ? 

(3)  What  is  the  diameter  of"  a  column  whose  circuuileicnce 
is  9  feet  6  inches  ? 

(4)  If  the  circumference  of  a  great  circle  of  the  earth  (as 
the  equator)  were  exactl}-  25000  miles,  what  would  be  the 
diameter  ? 

Problem  7.    To  find  the  area  of  a  Circle. 

Rule  1.  The  uiea  is  equal  to  a  fourth  part  of  the  prucinct  of  the  cir- 
cumference into  the  diameter,  or  the  product  of  half  the  circumference 
into  half  the  diameter. 

Therefore,  when  the  diameter  is  1,  the  area  = — =  7854; 

.  4 

w^hence  we  have 

Rule  2.  Multiply  the  square  of  the  diameter  by  -7854.  aiid  the  pro- 
duct will  be  the  area. 

Rule  3.  Multiply  the  square  of  the  circumference  by  -07958  fur  the 
area. 

(1)  Required  the  area  of  the  circle  proposed  in  Example  1, 
Problem  6.* 

(2)  Find  the  area  of  the  circle  proposed  in  Example  2, 
Problem  6. 

(3)  What  is  the  area  of  the  end  of  a  roller  whose  diameter 
is  2  feet  3  inches  ? 

(4)  Required  the  area  when  the  circumference  is  S\  feet. 

Problem  8.    To  find  the  side  of  a  square  inscribed  in  a  circle. 

Rule.  Multiply  the  radius  by  r414"2,  (that  is,  by  V^i)  ">"  multiply 
the  diameter  by  -7071.1 

(1)  Find  the  side  of  the  square  inscribed  in  the  circle 
whose  diameter  is  12. 

(2)  What  is  the  side  of  the  square  inscribed  in  a  circle 
"whose  diameter  is  6  feet  5  inches  ? 


♦  ^i.^f±LiLi:i  ^  37-699?  X  3^113-0976) 

4  >  the  area, 

or,  122 X  .7854  =  12  x  12  X   7R64  =  113-0976  ) 

f  The  follnwiug  Rules  exhibit  th'>  principal  relations  between  the 
circle  and  its  equal  s qna'^e,  or  iziacribed  square. 

1.  The  diameter     X -8802269  }  _  ,^^^  ^.^^  ^^  ^^  ^  ^^  ^   ^^r^_ 

2.  The  circnmfer.    X-2820MiS?>  ^ 

3.  The  diameter     X  7071068  ) 

4.  The  cirrumfer.    X-22507'^1  >==-  the  f-ide  nf  the  ineciibed  eqnare. 
.').   The  aj-ea........    X-6366197  ) 


ASSISTANT.]  MLNSU  RATION    OF    SLPKPvFIClES. 


1^9 


Problem  9.     To  Jind  the  length  of  a  Circular  Arc. 

Rule  I.  From  8  times  tlie  Fi"".  8. 
cht)rd  of  half  tho  arc  subtract 
tbf  chord  of  tlie  whole  arc, 
aiid  J  of  the  difference  will 
be  the  leugth  of  the  arc, 
nearly. 

That  is  AD  X  8  —  AB  -f- 
3  =  arc  ADB. 

Note.  Half  the  chord  of  the  wbolfe  arc,  the  chord  of  half  the  ar5i 
and  the  versed  sine,  are  sides  of  a  Hirht  angled  tvir.ngle ;  any  two  vl 
which  Ijeing  given,  the  third  may  be  found  as  directed  in  page  115. 

Rule  2.  Multiply  the  number  of  dep-ees  in  the  arc  by  the  radiiisj 
and  the  product  by  -01745,  fur  the  length  of  the  arc. 

(1)  The  chord  of  the  whole  arc  is  30,  and  the  versed  sin(i 
8  :   what  is  the  length  of  the  arc  ? 

(2)  What  is  the  length  of  the  arc  when  the  chord  of  th« 
half  arc  is  10  625,  and  its  versed  sine  5  ? 

(3)  Required  the  length  of  an  arc  of  12^  10',  the  radii)^ 
being  10  fe^t. 

Problem  10.     To  fnd  the  area  of  a  Sector  of  a  circUi 

Fig.  9.  c 

Rule  1.  Multiply  the  len^rth  of 
the  arc  by  the  radius,  and  half  the 
product  will  be  the  ai'ea. 

Rule  2.  A.s  SfiO"  :  the  degrees 
in  the  ai-c  :  ;  the  area  of  the  circle 
:  the  area  of  the  Sector. 


(1)  Required  the  area  of  the  sector,  w^hen  the  radius  is  15. 
and  the  chord  of  the  whole  arc  18  feet. 

(2)  What  is  the  area  of  a  sector  whose  arc  is  147^  29''i 
and  the  radius  2.5  ? 

(3)  Required  the  area  of  a  sector,  whose  radius  is  20  {eei, 
and  the  versed  sine  1  foot  9  inches.* 


6.  The  side  of  a  square  X  l-414-2H  =  the  diameter  ^  of   its    circum- 

7.  The  siile  of  a  square  X  4-442333  =  the  circumf.    ^  scribing  circle.- 

8.  The  side  of  a  square  X  1  •  1-2837.0  =  the  diameter  r  of  an  equal  cir-s 

9.  The  side  of  a  square  X  3-544908  =  the  circumf.    ]      cle. 

*  By  the  properties  of  the  circle,  the  versed  sine  X  the  reinainln'^ 
pir\  of  the  diameter  =  the  squaie  of  half  the  chord  <rf"  the  arc  5  whefif^ 
all  ihe  requisites  may  be  foiind; 


H 
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(4)  What,  is  the  area  of  the  sector,  when  the  chord  of  half 
lis  arc  is  14  feet  2  inches,  and  the  versed  sine  6  feet  8 
mclies  ?* 

Problem  11.    To  find  the  area  of  a  Circular  Segment. 

KuLE  1.     Find  tlie   area  of  the  sector;  and  also  the  area  of  the  tri- 
iiugle  foniied  by  the  chord  and  the  two  radii  of  the  sector:  their  differ- 
■■.ICC,  when  the  segment  is  less  than  a  semicircle,  or  iheir  sum^  when 
I  is  greater,  will  he  the  area  of  the  segment. 

Rule  2.  Divide  the  height  cf  the  segment  by  the  diameter,  and  find 
'he  quotient  in  the  coluum  <jf  heights  in  the  ioUowing  table.  JMnltiply 
;  ^;e  corresponding  area  by  the  square  of  the  diameter,  for  the  area  of 

•Lie  segment. i 

ToMe  of  the  Areas  of  Circular  Scgjnents. 


^ 

^ 

A  re  a 

rf 

Segvicnt. 

i 

1^ 

Area      '\ 
iScgmrid.  I 

1 

Area 

of 
Segment. 

1 

Area 

of 

Segmetit, 

•01 

•00133 

!  -14 

•05683  : 

•26 

•16226 

•39 

•28359 

•02 

•00375 

!  •IS 

•07367  i 

■27 

•17109 

•40 

•29337 

•03 

•00687 

1  •le 

•08111 

•28 

•18002  1 

•41 

•30319 

•04 

•01054 

•17 

•08854  i 

•29 

•18905  1 

•42 

•31304 

•05 

•01468 

•18 

•09613 

•30 

•19817  ! 

•43 

•32293 

•06 

•01924 

•19 

•10390  il 

•31 

•20738 

•44* 

•33284 

•07 

•02417 

1   ^20 

•11132  :; 

•32 

.  -21667 

•45 

•34278 

•08 

•02944 

1   '2^ 

•11990  ji 

•33 

•22603 

•46 

•35274 

•09 

•03501 

'  ^22 

•12811  ;. 

•34 

•23547 

•47 

•36272 

•10 

•04088 

i   -23 

•13617  ji 

•35 

•24498  i 

•48 

•37270 

•11 

•04701 

;  -24 

•14494  ;: 

•36 

•25455 

•49 

•38270 

•12 

•05339 

1    25 

•15355 

i 

•37 

•26418^ 

•50 

•39270 

•13 

•06000 

•38 

•27386  i 

(1)  What  is  the  area  of  a  segment,  v.'hen  the  chord  of  the 
wiiole  arc  is  60,  and  the  chord  of  half  the  arc  37i? 


*  When  the  half  chord  (see  AE,  Fig.  7)  of  the  arc  is  found  by  the 
properties  of  a  right  angled  triangle,  then  AE'*  =  the  versed  sine*(DE) 
X  the  remaining  part  of  the  diameter ;  whence  the  diameter  (and  conse- 
iiently  the  radius)  will  be  known. 

t  When  there  is  a  remainder  (oi-  fraction)  after  the  second  quotient 
fi-ure,  in  dividing  the  heii'ht  by  the  dianjetei-;  having  taken  f.ut  the 
:}r»?H  answering  to  the  two  figures,  add  to  it  such  fractional  part  of  the 
'fi-t'erence  l)etween  that  and  th«  next  succeeding  area,  for  the  Bake  of 
^itiHlcr  HCtfuracy. 
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(2)  AVhat  is  the  area  of  a  segment  whose  height  is  18,  and 
the  diameter  of  the  circle  48  ? 

(3)  Required  the  area  of  a  circular  segment  whose  height 
is  2  and  chord  20. 

(4)  What  is  the  area  of  the  segment  of  a  circle  whose  radius 
is  24,  the  chord  of  the  whole  arc  20,  and  the  chord  of  half 
the  arc  10-2  ? 

(5)  If  the  radius  of  a  circle  is  10  feet,  what  is  the  area  of 
the  segment  whose  chord  is  12  feet? 

Problem  12.   To  find  the  circumference  of  an  Ellipse,  the  trans- 
verse and  conjugate  diameters  being  given. 

RuT.E.     Multiply  the  square  root  Fig.  10. 

of  luilf  the  sum  of  the  squares  of  the 
two  diameter.«5  by  3-141G.  and  the 
product  will  he  the  circumfereuce 
nearly.* 

(1)  What  is  the  circumfer- 
ence of  an  ellipse  whose  trans- 
verse diameter  is  24,  and  con- 
jugate 18  ? 

(2)  The  tVv-Q  axes  of  an  ellipse  are  60  and  45  yards  re 
spectively  :   what  is  the  circumference  1 


Rule. 


Problem  13,    To  fnd  the  area  of  an  Ellipse. 
Multiply  the  product  of  the  axes  by  -78.54  for  the  area! 


(1)  Required  the  nreaof  an  ellipse  whose  axes  are  35  and  25. 

(2)  What  will  be  the  expense  of  trenching  an  elliptic  gar- 
den, whose  axes  are  70  and  50  feet,  at  o^d.  per  square  yard  1 

(3)  Required  the  area  of  the  ellipse  in  Grosvenor  Square, 
London,  the  transverse  diameter  being  8-40  chains,  and  the 
conjugate  612  chains. 

Problem  14.    To  find  the  area  of  an  Elliptic  Segment,  the  base 
being  parallel  to  either  axis. 

RcT.E.  Divide  the  heicrht  of  the  segment  by  that  axe  of  which  it  i.«i  a 
part,  and  lir.-l,  in  tho  Table  of  Circular  S'-^gmenfs,  a  versed  sine  equal 
to  the  quotient. 


*  If  tlir  h;)!f  '^uni  r>f  av.<  tw, 

product   will    ;_;v.>    lii*:-   rii-rn:,>''< 

purpose  P. 


diameters  be  muhiplied  by  31  11  fi,  'he 
riu f  '^■>,f,lric>:f!y  mnr  for  most  priwtical 
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Multiply  the  corresponding  tabular  area  and  the  two  axes  continu- 
ally together,  and  the  product  will  be  the  area  requiied. 

(1)  What  is  the  area  of  an  elliptic  segment  cut  off  by  a 
line  (called  a  double  ordinate)  parallel  to  the  conjugate  diam- 
eter at  the  distance  of  38  yards  from  the  centre,  the  axes  be- 
ing 120  and  40  yards  respectively? 

(2)  Required  the  number  of  square  yards  in  the  segment 
of  an  ellipse,  cut  oft'  by  an  ordiuate  parallel  to  the  transverse 
diameter ;  the  height  being  5  feet,  and  the  two  axes  35  and 
25  feet  respectively. 


A  COLLECTION  OF  QUESTIONS. 

(1)  What  is  the  value  of  14  baiTels  of  soap,  at  ^\d.  per 
lb.,  each  barrel  containing  254  lb.?  Ans.  jC66..13..6. 

(2)  A  and  B  joined  in  partnership  ;  A  put  into  the  joint 
stock  £"320,  for  5  months,  and  B  .£460.  for  3  months  :  they 
gained  jCIOO.     What  is  each  man's  share  of  the  gain  ? 

Aus.  A's  £53..13..9f^|.,  and  B\s-  £46..6..2^W. 

(3)  How  many  yards  of  cloth,  at  I7s.  6d.  per  yard,  can  I 
have  for  13  cwt.  2  qrs.  of  wool,  at  14d.  per  lb.  7 

A  lis.  100  yards,  Sj-  qrs. 

(4)  If  I  buy  1000  ells  of  Flemish  linen  for  jC90.,  at  what 
price  must  I  sell  it  per  English  ell  to  gain  XI 0.  by  the 
whole  :  Ans.  3s.  4d.  per  ell. 

(5)  A  has  648  yards  of  cloth  at  145'.  per  yard,  ready 
money,  but  in  barter  will  have  I6s.  B  has  wine  at  £42.  per 
tun,  ready  money  :  what  must  he  charge  it  per  tun  in  barter, 
and  what  quantity  must  be  given  in  exchange  for  the  cloth  ? 

Ans.  £48. per  tun,  and  lite  quanlity,  10  tuns,  3  hhds.,  12f  gals. 

(6)  A  jeweller  sold  jewels  to  the  value  of  jC1200.,  for  which 
he  has  received  in  part  876  French  pistoles,  at  IQs.  6d.  each. 
How  much  more  is  due  to  him  ?  mAns.  £477.. 6. 

(r)  An  oilman  bought  417c/.'-Y.  1  qr.  15  lb.  gross  weight  of 
train  oil,  tare  20  lb.  per  cwl. :  how  many  neat  gallons  were 
there,  allowing  7^  lb.  to  a  gallon  ?  Ans.  5120  gallons. 

(8)  If  (  buy  cloth  at  14*-.  6d.  per  yard,  and  sell  it  at  I6s. 
9d.,  what  is  the  gain  per  cent.  ?  '    Ans.  £15  .10. .4/^. 

(9)  Bought  27  bags  of  ginger,  each  weighing  gross  84|  lb., 
tare  If  lb.  per  bag,  tret  as  u&ual :  what  is  the  value  at  8^^. 
P®f  ^^'--  Ans.  .C76..13..2^. 
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(10)  If  I  oz.  cost  l-s.  what  will  |  lb.  cost?    Ans.  \ls.  6rf. 

(11)  ir  f  of  a  trallon  cost  |  of  a  £.  what  will  4  "^  a  tun 
cost?  Ans.  jC105. 

(12)  A  gentleman  wiio  spends  one  day  with  another 
;£^1..7..10i.  leys  up  at  the  year's  end  jC340.  What  is  his  an- 
nual income?  Ans.  jC848..14..4i. 

(13)  What  is  the  diflV^rence  in  ounces,  between  13  fothers 
of  lead,  and  39  boxes  of  tin,  each  box  weighing  388  lb.  ? 

Ans.  212160  ounces. 

(14)  A  captain,  commanding  a  crew  of  160  mariners,  cap- 
tured a  prize  worth  jCi360.  The  captain  was  allowed  one- 
fifth,  and  tlie  rest  was  equally  divided  among  the  sailors. 
What  was  each  man's  share  ? 

Ans.   Tlie  captain  itad  £212.  and  each  sailor  JC6..16. 

(15)  At  what  rate  per  cent,  will  jC956.  amount  to  jC1314.. 
10.  in  7i  years,  at  simple  interest  ?  Ans.  £5.  per  cent. 

(16)  A  has  24  cows  worth  jC3..12.  each,  and  B  7  horses 
worth  jC13.  each.  How  much  will  make  good  the  difference, 
in  case  they  interchange  their  droves  of  cattle  ?   Ans.  jC4..12. 

(17)  A  man  left  .£120.  to  be  given  to  three  persons.  A,  B, 
and  C  ;  B  to  have  twice  as  much  as  A,  and  C  as  much  as  A 
and  B  ;  what  was  the  share  of  each  ? 

Ans.  A  JC20.  B  jC40.  and  C  jC60. 

(18)  jClOOO.  is  to  be  divided  among  three  men,  in  such  a 
manner,  that  if  A  has  £3.  B  shall  have  £5.  and  C  £8.  How 
much  will  each  man  have  ? 

A71S.  A  £a87..10.  B  j£:312..10.  and  C  £dOO. 

(19)  A  piece  of  wainscot  is  8  feet  6^  inches  long,  and  2 
feet  9^  inches  broad  :   what  is  the  superficial  content  ? 

Ans.  24  feet  O'  3"  4'"  6"". 

(20)  A  garrison  of  360  men,  who  had  originally  six  months' 
provisions,  having  endured  a  siege  of  o  months,  without  ob- 
taining any  relief  or  fresh  supply,  wish  to  know  how  many 
men  must  depart,  that  the  provisions  may  suffice  for  the  resi- 
due 5  months  longer?  Ans.  288  men. 

(21)  The  less  '  !'  two  numbers  is  187;  the  difference  34. 
The  square  of  their  product  is  required.       Ans.  1707920929. 

(22)  A  butcher  sent  his  man  with  £216.  to  a  fair  to  bu] 
cattle;  he  bought  oxen  at  £11.  cows  at  403'.  colts  at  £1. 
and  hogs  at  £i..l5.  each,  and  of  each  a  like  number.     What 
was  the  number  of  each?  Ans.  13  of  each  sort,  and  £8.  over, 

(23)  What  number  added  to  llf  will  produce  36^  ? 

Ans.  24ti|, 


J. 
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(24)  What  number  multiplied  by  f  will  produce  11  y\? 

Ans.  26ff. 

(25)  What  is  the  A'alue  of  179  liocrsheads  of  tobacco,  each 
weighing  13  cv:t.  at  ^2..7..1.  per  cwt.1    Ans.  jC5478..2..11. 

(26)  My  factor  informs  me  that  he  has  bought  goods  on  my 
account,  of  the  value  of  ^500. .13. .6.  What  will  his  commis- 
sion come  to  at  £3^.  per  cent.  ?         Ans.  jC17..10..5..2^|  qrs. 

(27)  If  i  of  6  were  three,  what  would  }  of  20  be  ?  Ans.  7^. 

(28)  Reduce  3  qrs.  14  lb.  to  the  decimal  of  a  cwt. 

A71S.  -875  cwt. 

(29)  How  many  lb.  of  sugar,  at  4^d.  per  lb.  must  be  given 
in  barter  for  60  gross  of  inkle,  at  8^.  8d.  per  gross  ? 

Ans.  1 386|  lb. 

(30)  If  I  buy  yarn  for  9d.  per  lb.  and  sell  it  again  for  I3^d. 
per  lb.  what  is  the  gain  per  cent.  ?  A7is.  £50^ 

(31)  A  tobacconist  mixes  20  lb.  of  tobacco  at  9d.  per  lb. 
with  60  lb.  at  ]2d.  per  lb.  40  lb.  at  18d.  per  lb.  and  12  lb.  at 
2s.  per  lb.  what  is  a  pound  of  the  mixture  worth  ? 

Ans.  Is.  2ld.  y\. 

(32)  What  is  the  difference  between  twice  eight  and  twenty, 
and  twice  twenty-eight ;  also  between  twice  i\ve  and  fifty, 
and  twice  fifty-five  ?  Ans.  20,  and  50. 

(33)  Whereas  a  noble  and  a  mark  just  15  yards  did  buy; 
How  many  ells  of  the  same  cloth  for  £50.  had  I  ? 

A71S.  600  ells. 

(34)  A  broker  bought  for  his  principal,  in  the  year  1720, 
4^^400.  South  Sea  stock,  at  £650.  per  cent,  and  sold  it  again 
when  it  w^as  worth  but  .£130.  per  cent.  What  was  the  whole 
loss  ?  Ans.  £2080. 

(35)  C  has  candles  at  6s.  per  dozen  ready  money,  but  in 
barter  will  have  66-.  6c?.  per  dozen  ;  D  has  cotton  at  9d.  per 
lb.  ready  money :  what  price  must  the  cotton  be  charged  in 
barter  ;  and  how  much  nmst  be  exchanged  for  1 00  dozen  of 
candles  ?  Ans.  The  cotton  at  9|t/.  per  lb.  and  the  quantity^ 

7  cwt.  0  qrs.  16  lb. 

(36)  If  a  clerk's  salary  is  £73.  a  year,  what  is  that  per 
day  ?  Ans.  As. 

(37)  B  has  an  estate  of  £53.  per  annum,  and  pays  5s.  lOd. 
to  the  subsidy :  what  must  C  pav,  whose  estate  is  worth 
£100.  per  annum?  '  '  Ans.  lis.  0-^^d. 

(38)  If  I  buy  100  yards  of  riband,  at  3  yards  for  a  shilling, 
and  100  yards  more  at  2  yards  for  a  shilling,  and  sell  the 
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whole  at  the  rate  of  5  yards  lor  2  shillings  ;  whether  do  J 
gain  or  lose,  and  how  imitli  ?  An^'.  Lose  3s.  4d. 

(39)  From  what  number  must  |  be  deducted,  that  the 
remainder  may  be  }  ?  Ans.  ||-. 

(40)  A  farmer  wishes  to  mix  rye  at  4^.  a  bushel,  barley  at 
3s.,  and  oats  at  2^.  How  much  must  he  take  of  each  to  sell 
the  mixture  at  '2s.  6d.  per  bushel  ' 

Ans.  6  of  rye,  6  of  hciTlcy,  and  24  of  oats. 

(41)  If  I  of  a  ship  is  worth  jC3740.,  what  is  the  value  of 
the  whole  ?  A.ns.  jL:9973..6..8. 

(42)  Bought  a  cask  of  wine  for  jC62..8.  at  o^'.  4(7.  per  gal- 
lon.     How  many  gallons  were  there  ?  Ans.  234. 

(43)  A  dissipated  young  fellow  in  a  short  time  got  through 
j-  of  his  fortune  ;  he  then  gave  jC2200.  for  a  commission  in 
the  army  :  his  profusion  continued  till  he  had  no  more  than 
880  guineas  left,  which  was  WV  of  his  money  after  the  com- 
mission was  bought.     What  was  his  fortune  at  first  ? 

Ans.  JC10450. 

(44)  A  sum  of  money  is  to  be  divided  amongst  four  men, 
so  that  the  first  shall  have  -V,  the  second  \,  the  third  J-,  and 
Xhe  fourth  the  remainder,  which  is  £28.     What  is  the  sum  T 

Ans.  £112. 

(45)  What  is  the  amount  of  £1000.  in  5i  years  at  £4f. 
per  cent,  per  annum,  simple  interest?  Ajis.  £1261. .5. 

(46)  Sold  goods,  amounting  to  the  value  of  £700.,  at  two 
4  months.  What  is  the  present  worth  at  £5.  per  cent,  per 
annum,  simple  interest?  Ans.  £682. .19. .51  xWr- 

(47)  A  room  30  feet  long  and  18  feet  wide  is  to  be  cover- 
ed with  painted  cloth.  How  many  yards  of  three-quarters 
wide  will  cover  .it  ?  Ans.  80  7/ards. 

(48)  Betty  told  her  brother  George  that,  though  her  mar- 
riage portion  took  £19312.  out  of  her  family,  it  was  but  |  of 
two  years'  rent.     Vv'hat  was  his  annual  income  T 

A?is.  £16093. .6. .8. 

(49)  A  gentleman  having  50^.  to  pay  among  his  labourers 
fbr  a  day's  work,  gave  to  every  boy  6d.,  to  every  woman  8^., 
and  to  every  man  I6d.  There  was  an  equal  number  of  each 
description.     What  was  thot  number?  Ans.  20  of  each. 

(50)  What  is  the  solid  content  of  a  stone  that  measures  4 
feet  6  inches  long,  2  feet  9  inches  broad,  and  3  feet  4  inches 
deep?  Ans.  'ill  solid  feet. 

(51)  What  does  the  pay  of  a  ship's  crew,  consisting  of  640 
Bailors,  amount  to  for  32  months'  service,  each  man's  pay  be- 
ing 22*.  6J.  per  month  ?  Ans.  £23040, 
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(52)  A  traveller  would  change  500  French  crowns,  at  4*. 
D'/.  per  crown,  into  sterling  money,  but  he  must  pay  a  half^ 
pcunv  per  crown  for  change.  How  much  sterling  monev  will 
M  receive?  Ans.  £Ul.. 9. .2, 

(53)  B  and  C  traded  together,  and  gained  jCIOO  ;  B  put  in 
/"640,  C  put  in  so  much  that  he  was  entitled  to  jG60.  of  the 
•tin,     What  was  C's  stock?  A?is.  £960. 

(54)  From  what  principal  sum  did  jC20.  interest  arise  in  one 
vear,  at  the  rate  of  £5.  per  cent,  per  annum  ?     Ans.  -£400. 

(55)  How  many  French  pistoles,  at  I7s.  6d.  each,  are  equal 
\Q  672  Spanish  guilders,  at  2s.  each  ?  Ans.  76f . 

(56)  Out  of  7  cheeses,  each  weighing  1  cut.  2  qrs.  5  Z6., 
■{Ow'  many  allowances  for  seamen  may  be  cut,  each  weighing 
Q  pz.  7  drams?  Ans.  3563^4. 

(57)  If  48  taken  from  120  leaves  72,  and  72  taken  froni 
til  leaves  19,  and  7  taken  from  thence  leaves  12,  what  num- 
h;-p  is  that,  out  of  which,  when  you  have  taken  48,  72,  19,  and 
7,  leaves  12  ?  '  Ans.  158. 

{^^)  A  farmer,  unskilled  in  numbers,  ordered  £dOO.  to  be 
J[vided  among  his  5  sons,  thus:  •'  Give  A,  says  he,  ^,  3  \i 
Q  4-,  D  i,  and  E  i  part."  Divide  this  equitably  among  them, 
ficcording  to  the  father's  intention. 

Ans.  A  ^152. .10. .11  i|4.  B  jC114..7..6J  f|f. 
C  jC91..10..0|  ^%\.   D  £76..5..0^  Jff.  E  £65..7..2^  j^fj 
(59)  When  first  the  marriage  knot  was  tied 
Between  ray  wife  and  me. 
My  age  did  hers  as  far  exceed. 

As  three  times  three  does  three  ; 
But  when  ten  years,  and  half  ten  years, 

We  man  and  wife  had  been, 
Her  age  came  then  as  near  to  mine 
As  eight  is  to  sixteen. 
Quest.   What  was  each  of  our  ages  when  we  married  ? 
Ans.  45  years  the  man.,  15  t}t.e  woman. 


SUPPLEMENTAL   QUESTIONS. 

(1)  How  many  gallons  of  the  imperial  standard  measure 
?iie  respectively  equal  to  a  hogshead  of  wine  and  a  hogshead 
uf  ale,  old  measure  ;  and  what  was  the  difference  between 
tlie  two  hogsheads  in  cubic  inches  ? 

(2)  What  quantity  of  the  old  ale  measure  would  correi- 
poud  to  54  gallons  of  the  imperial  standard  i 
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(3)  How  many  gallons  of  the  old  wine  measure  are  equal 
in  quantity  to  63  gallons,  im]"urial  uieasure  ? 

(4)  Reduce  15  quarters,  3  bushels,  1  peck,  old  measure,  to 
its  equivalent  in  the  imperial  standard  measure. 

(5)  A  lady  who  was  asked  the  time  of  the  day,  said  that  it 
was  between  three  and  four:  but  being  desired  to  name  the 
exact  time,  she  replied,  "The  minute  hand  is  advanced  half 
an  hour  precisely  before  the  hour  hand."  Required  the  exact 
time. 

(6)  If  7  men  can  build  a  wall  40  yards  long,  4  feet  high, 
and  2  feet  thick,  in  32  days ;  how  many  men  will  build  a  wall 
240  yards  long,  6  leet  high,  and  3  feet  thick,  in  8  days  ?* 

(7)  The  weight  of  a  certain  bar  oi  iron  2  feet  long,  3  inch- 
es broad,  and  1  inch  thick,  is  20  Ihs.  What  is  the  weight  of 
a  bar  of  similar  quality  which  is  1\  feet  long,  4^  inches 
broad,  and  3^  inches  thick? 

(8)  k  person  who  had  five-ninths  of  a  mine,  made  his 
younger  brother  a  present  of  half  his  share,  and  sold  half  the 
remainder  to  his  cousin  John,  who  soon  after  purchased  i  of 
the  younger  brother's  share  ;  but  now  offers  to  dispose  of 
half  his  interest  in  the  mine  for  jC150.  Estimating  at  the 
same  rate,  what  is  the  vahie  of  the  whole  mine,  and  of  each 
brother's  share  ■ 

(9)  A,  travelling  from  London  to  Manchester,  and  B, 
from  Manchester  to  Lojidon,  set  out  at  the  same  time.  They 
meet  at  the  end  of  six  days,  A  having  travelled  3  miles  a  day 


*  Questions  of  Compovnd  Proportion  in  which  the  terais  are  numer- 
ou.s  may  be  solved  by  Rule  1,  for  the  Double  Rule  of  Three;  but  the 
following  method  is  uiore  convc;iieut. 

RcLK.  Arrange  the  tenns  of  the  first  cause  and  efect  in  one  line,  and 
the  corresponding  teirns  of  th;i  aecond  covse  and  effect  exactly  under 
them  ;  supply iiig  the  place  of  the  term  sought  with  an  asterisk,  and  con- 
necting the  contrary  causes  and  etVectci  by  cross  lines.  Multiply  contin- 
u;illy  tlie  tenns  of  each  cavse  and  the  other  effect:  divide  the  product 
arisin;:  from  the  full  number  of  tei-ms  b}'  the  product  of  those  with  which 
the  I  lank  term  is  connected,  and  the  quotient  will  be  the  answer. 
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more  than  B.     At  what  rate  did  each  go,  the  distance  being 
186  miles? 

(10)  A  coach,  which  runs  the  whole  distance  in  31  hours, 
starts  from  London  at  the  same  time  that  ?noiher,  which  does  it 
in  21  hours,  starts  from  Manchester.  Required  the  number  of 
hours  elapsed,  and  the  distance  travelled  by  each  when  they 
meet. 

(11)  A  load  of  corn  was  sold  for  £\5.  at  a  loss  of  15  per 
cent.  What  should  it  have  been  sold  for  to  gain  as  much  per 
cent,  as  the  corn  cost  ? 

(12)  Two  men  purchased  a  grinding  stone  42  inches  in  di- 
ameter for  a  guinea  ;  of  which  the  first  paid  twelve  shillings. 
They  agree  that  the  first  shall  use  it  till  his  share  is  worn  down. 
What  will  be  the  diameter  when  the  second  receives  it  ? 

(13)  If  A  and  B  together  do  a  piece  of  work  in  7|  days, 
which  A  alone  would  accomplish  in  12^  days  ;  in  what  time 
would  B  do  it  himself  ? 

(14)  A  person  lent  jC400.  and  agreed  to  receive  in  return  a 
yearly  payment  of  £50.  for  13  years.  Whether  would  he 
gain  or  lose  thereby,  reckoning  Compound  Interest  at  £5.  per 
cent,  per  annum  ? 

(15)  By  selling  a  horse  for  £50. 1  gained  one-fourth  of  what 
he  cost  me  ;  but  the  whole  cost  (including  the  expense  of  his 
keep)  was  one-fourth  more  than  the  original  purchase.  II-ow 
much  did  I  give  for  him,  what  did  I  expend  in  keeping  him, 
and  what  did  T  gain  per  cent.? 

(16)  It  has  been  found  by  experiment,  that  sound  is  con- 
veyed through  tlie  air  at  the  rale  of  1142  feet  in  a  second. 
How  far  distant  is  the  cloud,  when  7|  seconds  elapse  between 
seeing  the  flash  of  lightnin.^  and  hearing  the  thunder? 

(17)  What  is  the  height  of  a  tower  that  projects  a  shadow 
75*75  yards  long,  at  the  same  tia^c  that  a  perpendicular  staff, 
3  feet  high,  gives  a  shade  of  4-55  feet  in  length? 

(IS)  A  bankrupt  owes  £'2580.  and  the  value  of  his  effects 
is  =£816.  and  the  amount  of  recoverable  debts  jC358..r2.  be- 
sides which  he  has  an  unexpired  lease  that  has  13  years  to 
run,  valued  at  jei2.  a  year  more  than  the  stipulated  rent.  If 
the  lease  be  disposed  of  for  present  money,  allowing  Com- 
pound Interest  at  £5.  per  cent,  per  annum  :  and  if  the  working 
of  the  commission  and  other  expenses  amount  to  £\T2;  what 
will  his  creditors  have  in  the  pound,  provided  they  allow  him 
iE^lSO.  to  recommence  business? 

(19)  A  youth  aged  12  years,  having  had  bequeathed  to  him 
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an  annuity  of  jE^50.  for  12  years,  to  commence  when  he  comes 
of  age,  the  executors  think  it  wii^  be  more  advantageous  to 
exchange  this  for  an  annuity  t'^  commence  immediately,  and 
continue  til]  he  is  21,  to  enaMe  them  to  give  him  spome  edu- 
cation and  a  trade.  Wfiat  will  be  such  annuity,  ^100.  being 
reserved  at  the  conclusion  to  set  him  up  in  business  ? 

(20)  There  is  an  island  73.miles  in  circumference,  to  travel 
round  which  three  pedestrians  all  start  at  the  same  time  :  A 
travels  5  miles  a  day,  B  travels  8,  and  C  10  miles  a  day.  Ii; 
how  many  days  will  they  ail  com.e  together  again,  and  how 
many  circuits  will  each  have  made  ? 

(21)  What  v.'ill  a  banker  charge  for  discounting  a  bill  of 
JC52..10.  on  the  7th  of  Aoril,  the  bill  being  due  on  the  19tb 
of  May  ? 

(22)  My  agent  in  London  having  advised  me  that  he  has 
purchased  goods  on  my  account  to  the  amount  of  jC756..10. 
at  six  months'  credit,  or  £7^.  per  cent,  discount  for  prompt 
payment,  if  1  send  a  remittance  of  £400.  to  be  paid  down 
on  account,  after  deducting  out  of  it  his  charge  for  commis- 
sion at  £2^.  per  cent.,  what  will  remain  to  be  discharged  at 
the  end  of  six  months  ?* 

(23)  If  I  insure  a  house  for  i>250.  at  the  annual  charge  of 
1^.  6d.  per  cent.,  and  the  fm'niture,  &c.,  for  jC150.  at  the  ratt- 
of  4s.  6d.  per  cent.,  what  shall  I  have  to  pay  yearly  to  the 
Insurance  office,  including  the  duty  paid  to  Government  of  i, 
or  2.?.  6d.  per  cent.  ? 

(24)  If  12  oxen  will  eat  3}  acres  of  grass  in  4  weeks,  and 
21  oxen  will  eat  10  acres  in  9  v^•eeks,  how  many  oxen  will 
eat  24  acres  in  18  weeks,  allowing  the  grass  to  grow  uni- 
formly ?  Nen-.ton. 

(25)  A  bath  is  supplied  with  v,'ater  by  two  cocks,  from  one 
of  which  it  may  be  filled  in  40  minutes,  and  from  the  other 
in  50  minutes  :  a  discharging  cock  will  empty  it  (when  filled) 
in  25  minutes.  If  all  the  three  be  opened  at  the  same  time, 
in  what  time  will  the  bath  be  filled,  supposing  the  influx  and 
efflux  to  l)e  uniform? 

(26)  A  person  who  had  spent  two-trards  of  his  money  at 
one  place,  and  half  the  remainder  at  another,  found  tha  he 
had  JC32..12.  left.     Hov/  much  had  he  at  first? 

(27)  The  length,  breadth,  and  height  of  a  room  aro  i    6 


See  Note  to  Examp>  11,  Discount,  pag«  71. 
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and  4  yards  respectively.  What  is  the  longest  right  line  that 
can  be  taken  within  that  room  ? 

(28)  What  must  be  the  length  of  a  cord  with  which  a  horse 
may  be  tethered  to  a  certain  point  in  a  straight  fence,  so  as  to 
piiiow  him  the  liberty  of  grazing  to  the  extent  of  1  rood,  sup- 
posing that  he  can  reach  2  yards  beyond  the  tether  ? 

(^9)  A  person  playing  at  cards,  lost  three  nights  succes- 
;-ively.  The  iirst  night  he  lost  half  his  sovereigns  and  half  a 
'sovereign  besides  ;  the  second  night  he  lost  half  the  remain' 
der  and  half  a  sovereign  more  ;  and  the  third  night  half  the 
remainder  and  half  a  sovereign  more,  which  reduced  his 
.-■ock  to  twenty.      How  many  sovereigns  had  he  at  first? 

(30)  The  motith  of  Juiy,  1828,  was  remarkable,  both  in 
England  and  several  parts  of  the  Continent,  for  excessive 
rains.  At  Derby,  the  quantity  collected  in  the  pluviameter 
(or  rain-guage)  between  the  hours  of  nine,  A.  M  ,  of  the  9th 
(f  that  month  and  six  the  following  morning  (an  interval  of 
:;l  hours)  was  3-59  inches;  to  the  evening  of  the  loth  it 
.imounted  to  71  inches;   and  by  the  conclusion  of  the  29th, 

ri  interval  of  21  uiiys,  of  which  10  only  were  very  rainy, 
Tne  total  depth  of  water  collected  was  11^  inches.  How 
niany  hogsheads,  of  .54  and  63  imperial  gallons  respectively, 
iali  on  an  acre  of  ground  to  amount  to  the  depth  of  ojie  inch; 
;  iid  how  many  h^igshoads  of  each  kind  fell  on  the  surface  of 
.  :i  acre  during  each  of  the  three  several  intervals  above  men- 
i.->ned  1 

(31)  A  person  who  occupies  a  piece  of  ground  for  which 
|:  pays  a  rent  of  .£10.  per  annum,  wishes  to  take  it  upon  a 
:' ase  for  forty  years,  with  the  obligation  of  laying  out  upon 
r  during  the  present  year  jC600.  in  the  erection  of  a  building, 

-.  hich  is  to  be  left  in  good  tenantable  condition  at  the  termi- 

■  .  'lion  of  the  lease.     The  question  is,  how  much  will  be  a  fair 

triual  rent  for  the  lessee  to  pay  during  the  term  of  contiuu^ 
u;;ce  of  such  tenure,  admitting  the  ground  rent  paid  at  present 
'  be  a  fair  one,  and  supposing  the  customary  interest  of 
;  oney  to  be  at  the  rate  of  £b.  per  cent,  per  annum  ?  Also, 
.  .pposing  interest  to  be  at  j£4.  per  cent,  per  annum  ? 

(32)  What  will  be  the  expense  of  covering  and  guttering 
'.  roof  with  lead  at  18.v.  per  ctvt.,  the  length  of  the  roof  being 

■  'i  feet,  and  the  l>readth  or  girt  over  it  32  feet ;  the  guttering 
?  feet  long  and  2  feet  wide  :  the  lead  for  the  former  being 

.331  lb,,  and  for  the  latter  7  373  lb,  to  the  square  foot  ^ 


(181) 
A  COMPENDIUM  OF 

BOOK-KEEPING, 


BY  SINGLE  ENTRY  ; 


Intended  for  the  pui-pose  of  initiating  Youth  in  the  LEADING 
PRINCIPLES  of  that  important  branch  of  Science. 


■pOOK-KEEPING  is  the   art  of  recording  pecuniary   or   commercial 
■'^^   transactions  in  a  regular  and  systematic  manner. 

The  science  of  Book-keeping  admits  of  innninerable  varieties  of  rnethod  :  but  its 
general  principles  are  invariable.  These  being  well  understood,  the  knowledge  of 
any  particular  system,  adapted  to  the  peculiar  concerns  of  any  counting-house,  will 
be  easily  acquired. 

Sivffle  Entry,  being  the  most  simple  and  concise,  is  the  method  usu- 
ally adopted  in  retail  business. 

The  General  Rule  to  be  ob.'iei'ved  in  every  system  of  Book-keep- 
ing, is, 

To  make  any  person  Debtor  (Dr.)  for  money  or  goods  which  he  re- 
ceives  from  me,  and  to  make  him  Creditor  (Cr.)  for  whatever  I  receive 
from  him. 

The  books  usually  kept  in  Sinprle  Entry,  are  the  Day-Book,  the  Cash- 
Book,  the  Ledger,  and  the  Bill-Book. 

The  Day-Book,  when  a  person  commences  business,  begins  with  an 
inventory  of  the  existing  state  of  liis  atfaiia ;  lifter  which  aie  entered, 
in  the  regulai'  order  of  time,  the  daily  transactions  of  Goods  bought 
and  sold. 

The  Cash-Book  contains  the  pnrticulai's  of  all  Money  transactions. 
It  is  ruled  in  a  folio  foiTn :  on  the  left  hand  page.  Cash  is  debited  to  all 
turns  received,  and  on  the  light,  Cash  is  credited  by  all  sums  paid.  The 
Balance  (or  cjunntity  which  the  Dr.  t^ide  exceeds  tlie  Cr.)  shows  the 
amount  of  Ca.^k  in  hand.  This  should  be  ascertained  weekly,  and  in 
some  concerns  daily,  in  order  to  jnove  if  it  coiTesponds  with  the  real 
Cash  in  hand. 

In  the  Ledger  are  collected  the  di-^persed  riccounts  of  each  person 
from  the  Day-Book  and  Ca.sh-Book,  and  entered  in  a  concise  manner  in 
one  folio ;  tlie  hums  in  which  he  is  Dr.  being  arranged  on  the  left-hand, 
and  those  in  which  he  i.s  Cr.  on  the  right-hand  page  of  the  folio  :  so  that 
the  Balance  of  his  account  (rlie  dJlference  between  the  Dr.  and  Cr. 
sides)  may  always  be  ea.^ily  ascertained  by  inspection.  The  transfer- 
ring of  accounts  from  the  Day-Bo.)k  ;ind  Cash-Book  to  the  Ledger,  is 
called  posting. 

In  many  trades  it  is  found  convenient  to  keep  the  accounts  of  Goods  Sold  at  the 
former  end,  and  those  of  Goods  Bought  at  the  latter  end  of  the  Ledger.  But  in  con- 
cerns of  magnitude,  two  Lodgers  are  more  convenient ;  one  for  Goods  Sold,  aiidthe 
other,  called  Liio  "  Bought  LeJ^er."  for  Goods  Bought. 

In  the  BILL-BOOK  are  copied  the  particulars  of  all  Tiilh  0/  Exrhanse,  whether 
Receivable  or  Payable.  The  foriii'-T  are  those  ^vhich  come  into  the  Tradesman's  pos- 
session, and  are  drawn  upon  some  other  person  ;  the  latter  arc  those  which  are  drawn 
upon  arnl  accepted  by  hirn.— Printed  Bill-Hooks  may  he  had  of  any  Bookseller. 

Note.  In  the  following  transactions.  Bills  Receivable  are  considered  as  Cash; 
but  many  Accountants  do  nat  enter  them  as  such,  till  Lash  lias  been  aciuajiy  rcceh'" 
•d  f-T  tiicm, 
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MEMORANDUMS 

or   THE    TRANSACTIONS    STATED   IN    THE   FOLLfAVING   BOOKS. 

Jan.  5.  Received  from  Allen,  Wild,  and  Co,  of  Leeds,  on  credit,  3  pieces 
of  super  blue  cloth,  each  36  yds.  at  25*.  64.  per  yard : — and  2  pieces 
of  narrow  bro-WTi,  84  yds.  at  45.  9d. 

8.  Sold  Bernai-d  Mason  2  st.  raw  sugar,  at  9^d.  per  lb. — 3^  lb.  green 
tea,  at  Ss.  6d. — and  3.|  yds.  blue  cloth,  at  28s. 

9.  Bought  of  Samuel  Fletcher,  1  cict.  1  qr.  5  lb.  Kent  hops,  at  £5. .7. 
per  cwt. — and  1^  ciot.  of  Worcester,  at  £-5. .11. .6  ; — sLv  months^  credit, 
or  5  per  cent,  discount  for  cash. — Paid  him  Bill,  No.  1,  .£24. .3. .9. 
and  received  from  him  a  cheque  on  Smith  and  Co.  Bankers,  for  the 
difference,  including  discount. 

10.  Bought  of  Simmoud.?  and  Co.  Liverpool,  2  C7ct.  yellow  soap,  at 
76s. — 12  doz.  dip  candles,  at  8s.  Qd. — and  4  doz.  mould  do.  at 
Us.  3d. 

14.  Sold  William  Tomlinson  7  yds.  narrow  cloth,  at  5s.  3d. — and  15  yds. 

calico,  at  8^d. 
19.  Sold  Hazard  and  .Tones    1.^  sf.  vellow  soap,  at  9d.  per  lb. — ^  st. 

mottled,  at  g^o'.— 9  Ih.  candies,  at  '9^'.— and  3  lb.  mould  do.  at  12|ti:. 
Paid  Cask  fir  Bill,  No.  1,  W.  Holmes,  £45..  10. 
23.   Received  from  .7.  Sanderson,  goods  as  per  invoice  £7. .3. .6. 
28.  Sold  H:tzardand  Jones  17i  lb.  loaf  sugar,  at  Is.  Id. — 12  lb.  raw  do. 

at  10c?.— li  lb.  Congou  tea,  at  7s.  6d.—nnd  ^  lb.  Hyson,  at  12s. 
31.   Paid    the  balance    due  to  J.   Herdson,   rash    £37. .5. .6.    abatement 

4d. — Sold  him  on  credit  10  lb.  hops,  at  13d. — and  half  a  ream  of 

cap-paper,  at  7d.  per  quire. 
Feb.   1.    Sold   W.  Tomlinson  2  st.  yellow  soap,  at  9d.  per  lb. — 6  lb. 

mould  candles,  at  Is.  Id. — and  16  lb.  lump  sugar,  at  12.j^d.     Received 

of  him  cash  for  account  due,  including  the  present  goods,  £4,.  13. 

abafemevJ  3\d. 

Paid  Bernard  Mason  the  balance  due,  cash  £832;  abatement  bs. 

4.  Received  of  James  Tavlor  ^  ijr''s.  interest  on  £70.  due  this  day, 
£1..15. 

5.  Sold  W.  Tomlinson  1  piece  super  blue  cloth,  36  yds.  at  27s.  f)d. — for 
Bill  at  one  month. 

8.  W.  Tomlinson  paid  me  a  Bill  on  Jones  and  Co.  London,  due  May 
10,  £60.  which  should  have  been  at  one  month. — Charged  him  dis- 
count, 10-v. — Paid,  agreeably  to  his  order,  the  difference  to  J.  Sims,  in 
cash,  £10. 

10.  Bought  of  J.  Sanderson,  cheese  25  cu^t.  3  qrs.  17  lb.  at  £3. .2. .6. 
per  cvt. — Paid  his  whole  account  in  cash,  £88.  abatement  Is.  8|<f. 
Accepted  Allen,  Wild,  and  Co.'s  Bill  at  two  months,  drawn  Jan. 
3,  £80. 

12.  Received  of  Hazard  and  Jones's  assignee,  cash  £2.. 7.. 2^.  for  com- 
position  on  £3..  15., 6.  at  12s.  Qd.  in  the  £. 
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Inventory,  Januaiy  1st,  1830. 


I  have  in  Ready  Money 

Bills  Receivable,  No.  1,  on  S.  Johnson,  cliie  29th 

instant       

cvt.  qr.  lb. 

Tea,  3  cliests,  gross  ^ct.  3    1    17 

tfu-e  0    2      7 

Dut>'  inclucTed  on  2    3    10  at  Gs.  '2d.  per  lb. 

cict.  qr.  lb. 

Raw  Sug:ii%  2  hhcls.  weighing  27  3  18  neat,  at 
£3.. 14.. 8.  per  cwt. 

James  Taylor  owes  nie  on  bond,  dated  August 
4th,  182C,  with  interest  at  £.'i.  per  cent,  per 
aimum 


I  owe  as  follows : — 

John  Hcrdson,  a  baltmce  of  acconnts    ... 

Bei'iiard  Mason,  for  purchase  of  my  house  by  auc- 
tion, to  be  paid  1st  Febriiaiy  next  -  £300  ? 
Duty  on  do.  at  £o.  per  cent.     -         -  40  ^ 

Bills  payable,  viz. :  No.  1,  W.  Holmes's  bill,  to 
H.  Williams  or  ordei%  accepted  by  nae,  due  19tli 
instant       .......         ^ 


Bernard  Mason 

tTo  2  st.  raw  suga'*,  at  9^d.  per  lb. 
34.  Lh.  green  tea,  at  8.«.  dd. 
3|  yds.  blue  cloth,  at  20.s.  - 


Dr. 


£. 
1500 

s. 
0 

24 

3 

98 

1 

104 

4 

70 

0 

1796      8 


37 


840      0 


45 


10 


Allen,   IVild,  and  Co.,  Leeds  Cr.      ' 

By  3  pieces  snperfiji-?  blue  clotli,  each  36  yds.   \ 
at  25s.  6d.  per  yd.  -         -         -         -  } 

2  piece.snaiTow  brown,  84  yds.  at  4s.  9d.   < 
Wrappers  -         .         -         -         - 


922;  15 


1371   14 
19'   19 

0      5 

157    18 


10 


7^ 
0 


14  1     9i 


*  This  column  contains  the  figrures  of  reference  to  the  fohoof  the  Ledger  in  which 
any  account  is  posted.    They  should  I.e  v.rittcri  in  red  ink. 

t  T"ho  prepo.sition  By  i."  always  put  before  any  article  for  which  a  per.<;on  \<i  credited. 

t  Tlie  preiK>c)tifin  To  is  ere nerally  placed  before  articles  for  which  a  person  is  debit- 
ed; but  some  Booitheepers  omit  it. 
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Samuel  Fletcher  Cr.      j 

civt.  qr.  lb.       £.    s.     d.  \ 

By  Kent  hops,  1     1     5  at  5     7     0    -         -  i 

Worcet;ter  do.    1     2     0  at  5   11     6    - 
Six  months'  credit,  or  £o.  per  cent,  discount  for 

present  payment          ....         - 
1 0 


1830,  Jan. 


Simmonds  and  Co.,  Liverpool 
By  Yellow  soap,  2  civt.  at  7Gs. 
12  doz.  candles,         at  8s.  &d. 
4  doz.  mould  do.     at  lis.  3rf. 


-14 


William  Tomlinson 
To  naiTow  cloth,  7  yds.  at  5s.  Cid. 
calico,  15  yds.  at  Os.  ^^d. 


-19- 


Hazard  and  Jones 

To  1^  st.  yellow  soap,  at  9d.  per  lb. 
I  .^t.  mottled  do.     at  Qi^d. 
9  lb.  candles,       at  9d. 
3  U).  moulds,        at  Is.  Qhl. 


. 23- 

James  Sanderson 

By  goods  as  per  Invoice^ 
_ 28  - 


Hazard  and  Jo7ics 

To  17^  Ih.  loaf  sugar,     at  Is.  \d. 
Y2  lb.  raw  do.  "  at  10^. 

1:^  lb.  Congou  tea,  at  7s.  &d. 
\  lb.  Hyson,  at  12s. 


■31 


John  Herdso7i 

To  Hops,  10  lb.  at  Is.  1^. 

^  ream  cap  p;iper,  at  Id.  per  quhe 


Cr. 


Dr. 


Dr. 


Cr. 


Dr. 


Dr. 


-Feh.  1. 


William  Tomlinson 
To  2  st.  yellow  soap.       at  9d.  per  lb. 
6  lb.  mould  candles,  at  \s.  \d. 
16  lb.  lump  sugar,        at  Is.  O^d.    • 


£. 

#. 

d. 

6 
8 

18  ! 

7  \ 

6 
3 

15 

5| 

9 

7 
5 
2 

14 

12 
2 
5 

19 

0 
0 
0 
0 

1 
0 

18   6 
10  1  7i 

2 

9  1   U 

0 
0 
0 
0 
1 

15 

I 

3 
11 

9 

2 

A. 

.  6 

0 
0 
0 
0 

2 

18 

10 

9 

6 

!  * 

Hi 

0 
4i 

1  0 

1  4 

0 
0 

1 

i  10 
5 

10 
'  10 

0 

16 

8 

1 

0 
2 

1 

6 

16 

4 

0 
6 
8 

1  2 

*  Manv  tradesmen  keep  an  Invoice  Book,  into  whicli  all  invoices  of  goods  purchased 
are  rpgularly  trans<.r:bed.  Sonne  paste  the  invoioe.s  thcni.splves  within  a  Hank  Nook. 
The  account  of  Alien,  Wild,  and  Co.  rD.  B.,  p.  1.)  is  su,  ;'0S(.'  I  to  be  a  copy  from  their 
invoice.  Some  m^ke  the  In-olce  Boo'':  '?erve  cilso  for  the  •'  Bought  Ledgtr!"  This  last 
method,  when  the  nature  of  liie  trade  will  admit;  is  ■well  worth  adopting. 


Jarncs  Taylor  Dr.    |j 

To  half  a  year's  interest  on  jCTO.  at  £b.  per  cent.|l 
per  annum  -  -  -  -  '| 


DAY-BOOK,  (page  3.) 
—  1830.  Feb.  4  


•::  £.  I  *. 


William  Tomlinsun  Dr.    | 

To  1  viece  superfine  blue  cloth,  36  yds.  at  275.  \ 

6d  -  -  -  -  -  ii    49 

For  bill  at  one  month.  |i 

10 ,1 


James  Saiiderson 

cwt.  qr.  lb.     £.    s.    d. 
By  cheese*  2.5     3   17  at  3     2     6  per  cwt. 
1 0 


Cr. 


Allen,   Wild,  and  Co.,  Leeds  Dr. 

To  mv  acceptance  of  their  Bill  at  2  months,  >      ; 
drawn  3rd  Jan.  B.  P.  Book,  No.  2.  5      j 


80 


80 


Oats'  Purveyance,  in  Paitnership  with  | 

J.  Herdson.\  Dr.   ji 

To  Cash,  for  Oats  purchased  by  met  p  26 

Do.       do.       .....      by  J.  Herdsou  449 

Do.  for  warehouse  room,  &c. 


15 


10 


18 


185 


2| 


Cr. 


By  Cash  received  for  Oats  sold 

Do.     do.  ...  by  J.  H. 


£.     s.    d.  Dr. 

To  Profit,  i  (42..13..5i)  being  mv  share 
J.  H.  I  (42..13..5i-)  being  his  shai-e 
12 


477 


507 
55 


562 


85 


John  Herdson  Dr. 

To  Cash  advanced  to  him  on  Oats'  concern 
Oatd  sold  and  received  for  by  him 


By  Oats  purchased  by  him 
his  share  of  profit     - 


Cr. 


433 
55 


488 


11 


449 
42 


19 


491      13        Sa 


*  This  is  supposed  to  be  bought  by  the  long  ev>t.  (120  lb.)  agreeably  to  the  general 
practice. 

t  Vide  Example  of  a  Partnership  Concern,  p.  187, 

t  In  this  concern,  the  entries  of  Cash  are  not  made  in  the  Cash-Book  ;  this  being 
only  a  general  statement  of  transactions  supposed  to  )iavp  taken  place  bpfore  tji« 
opening  of  these  books. 
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INDEX  TO  THE  LEDGER. 


J^  AUeu,  Wild,  aud  Co. 

2 

n' 

g  BiUs  payable  -     -    - 

2 

Q   Oats'  purveyance     - 

3 

c 

P 

D 

Q 

E 

R 

P  Fletcher  Samuel 

2 

g   Stock     -     -     -     -     - 

Simmonds  and  Co.  - 
Sanderson  James     - 

1 
2 
3 

G 

J-][  Herdson  Jolm    -     - 
^  Ilazai'd  aiid  Jones  - 

1 
3 

'Y  Taylor  James      -     - 
Tomlinson  Wm.-     - 

1 
2 

IJ 

uv 

K 

w 

L 

XY 

"\J  Mason  Benita-d  -     - 

1 

Z 

*  The  Ledger  has  an  Alphabetical  Index,  showing,  at  one  vie%v,  in  wliat  folio  any 
person's  account  maj-  be  found. 


EXAMPLE  OF  A  PARTNERSHIP  CONCERN. 

John  Herdson  and  I  havre  been  engaged  in  a  joint  concern  as  puri'eyors  of  oats  for 
the  army.  I  have  purchased  oats  for  the  joint  stock  to  the  amount  of  £26..  11.  J.  H. 
has  paid,  for  cats  purchased  by  him,  £449.. 0. .3.  I  have  received,  for  oats  that  have 
been  disposed  of,  £507..9..2. ;  and  mv  partner  has  received,  from  the  same  source, 
£55..2..f'.  I  have  advaticed  to  him,  at  different  times,  jC433..17.  ;  and  have  paid,  for 
warehouse  room  and  other  sundry  expenses,  £1..13..8.  From  these  general  heads, 
collected  from  tlie  particulars  recorded  in  the  Granar>'  Book,  it  is  required  to  state 
the  transactions. 

It  may,  perhaps,  Ijc  interesting  to  the  learner  to  be  informed  that  the  above  was  a 
real  occurrence  ;  for  an  accurate  statement  of  which  tJie  writer  waa  some  time  sinc« 
af  plied  to  by  the  parties  concerned. 
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James  Taylor                     Dr. 
To  money  on  bond 
balf  a  year's  interest 

Jo'??,  Herdson                     Dr. 
Tocash£37..5..G.  abat.  4^. 

To  sundries 

Do.  on  Oats'  concern 
Balance   • 
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Hazard  and  Jones          Dr. 
To  soap  and  candles 
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